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ABSTRACT
Rural land, exchanged for its productive or consumptive value, is considered 
to be a differentiated product with varying characteristics. Multivariate procedures and 
hedonic price analysis were used to evaluate the impact o f rural land characteristics 
on rural land prices across homogeneous rural land market areas in Louisiana. 
Multivariate methods of principal component analysis and cluster analysis were used 
to group 59 Louisiana parishes into eight rural land submarkets based on 13 physical 
and socio-economic variables. Using a mail survey technique, 948 Louisiana rural 
land sales were collected. A geographic information system (GIS) analysis of these 
948 sales indicated that sales were dispersed throughout the state. Geo-referencing the 
location of each reported sale allowed the examination of location and soil attributes 
that were expected to influence rural land values. A two-stage hedonic pricing 
approach was used to analyze the relationship between rural land characteristics and 
per acre land prices within the rural land submarkets identified.
Results presented in this study suggest that Louisiana rural land submarkets are 
well-formed, non-overlapping entities made up of parishes that are primarily 
contiguous. The collection of 948 sales of rural land in Louisiana indicated that 
substantial variation in rural real estate prices exists across the state. A large portion 
of this variation is attributed to the types of commodities produced, locational factors, 
and other tract characteristics. Results from first-stage hedonic models indicated that 
percent of cropland, percent pastureland, value of improvements, amount o f road 
frontage, percent of mineral rights, paved access road, presence of government
program crop base acreage, and general soil type all had statistically significant and 
positive influences on per acre land values. Other variables, such as size of tract, 
percent timberland, and distance to the largest town in the parish, were found to have 
a statistically significant inverse relationship with per acre land values.
CHAPTER 1 
INTRODUCTION
Rural Land Market Overview
Changing economic conditions within the agricultural production sector, 
combined with an increasing demand for nonagricultural real estate, suggest a need 
for rural land market research. Substantial adjustments in the aggregate United States 
and Louisiana agricultural land markets have occurred over the past 25 years. After 
a trend of increasing farm real estate values during the 1970’s, agricultural real estate 
values decreased from 1981 to 1985 by percentages unprecedented since the Great 
Depression. Nominal land values fell by an average of 17 percent in the contiguous 
48 states, with an estimated U.S. capital loss o f $154 billion from 1981 to 1985 
(Tweeten, 1986). With the exception of 1984, the nominal average value of farm real 
estate in the U.S. declined each year after 1982 before experiencing an increase in 
1988. Although the nominal value of U.S. farm real estate rose each year during the 
1987-94 period, bringing combined gains to 24 percent above the 1987 low of $599 
per acre, the January 1, 1994 value of $744 per acre remained 10 percent below the 
record per acre value of $823 in 1982 (USDA, 1994).
According to USDA data, the average nominal value of farm real estate in 
Louisiana fell from $1,454 per acre in 1981 to $973 per acre in 1994, a 33 percent 
decrease in 13 years. This price adjustment represents a sharp contrast to the trend 
of increasing Louisiana farm real estate values by approximately eight percent 
annually for the period of 1945 through the mid 1970’s (Ramsey and Corty, 1976).
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The average nominal per acre value of Louisiana farm real estate increased from $945 
in 1993 to $973 in 1994.
Fluctuations in rural real estate values have had a substantial impact on the 
balance sheet and capital structure of the Louisiana agricultural production sector. For 
example, in 1970, assets in the agricultural production sector totalled $4,953 million, 
of which approximately 75 percent ($3,739 million) were real estate (Erickson et al., 
1993). From 1970 to 1981, USDA data indicate that Louisiana agricultural real estate 
values increased by over 350 percent. This was followed by a 37 percent decline in 
the total value of agricultural real estate between 1981 and 1987. Equity in the 
Louisiana agricultural production sector declined by 38 percent, from $12,703 million 
in 1981 to $7,861 million in 1987. The majority of this decline in equity was 
attributed to the decline in agricultural land values.
Because of a fundamental link between the relative price of land and general 
price inflation, the effects of inflation on farm real estate values deserve particular 
attention (Feldstein, 1980). Based on nominal USDA average values, the price of 
farm real estate in Louisiana, as well as the entire U.S., appears to have stabilized in 
recent years after bottoming out in 1987. However, aggregate USDA data reflect a 
continued downward trend when nominal farm real estate values for Louisiana and the 
U.S. are adjusted for inflation using the GNP implicit price deflator (1982 = 100). 
Nominal and real farm real estate values for the U.S. and Louisiana are illustrated in 
Figures 1.1 and 1.2, respectively.
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Figure 1.1. Average Nominal and Real Values of U.S. Farm Real Estate, 1970-94.
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Figure 1.2. Average Nominal and Real Values of Louisiana Farm Real Estate, 1970- 
94.
4Estimates presented in Figure 1.1 indicate a decline in the real value of farm 
real estate in the U.S. despite increases in nominal values from 1988 to 1994. 
Similarly, Louisiana nominal farm real estate values appear to have stabilized in recent 
years (Figure 1.2). However, when nominal values are adjusted for inflation, farmland 
values remain relatively flat in real terms.
In general, trends in U.S. and Louisiana land values suggest that substantial 
adjustments occurred in farm real estate markets in the 1980’s. These adjustments are 
due to a number of factors including inflation in the general economy, agricultural 
commodity prices, costs of production, interest rates, international trade, and the 
demand for agricultural land for expansion and nonagricultural uses. Trends further 
suggest that nominal land values have begun to stabilize in the U.S. and Louisiana 
after bottoming out in 1987. However, when adjusted for inflation, farm real estate 
values have continued to decline or remain flat in both the U.S. and Louisiana.
Rural real estate continues to be a large portion of Louisiana’s total land 
acreage base. Of Louisiana’s total 28,493,440 land acres, cropland and pastureland 
account for 7,811,413 acres or 27 percent (1992 Louisiana Census of Agriculture). 
If timberland is included, rural land accounts for 79 percent of Louisiana’s total land 
acreage (Figure 1.3).
Problem Statement
While the need for up-to-date rural real estate market information exists, the 
availability of detailed statewide information is limited. There are only two known 
data sources that publish rural land market information on a regular basis. The first
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Figure 1.3. Total Louisiana Land Acreage According to Use, 1992.c 
“Land that is capable of producing industrial wood. 
bLand that is incapable of producing industrial wood.
“Sources: USDA, Forest Service. Forest Statistics fo r  Louisiana Parishes, 1991 and 
U.S. Census o f  Agriculture, 1992.
is a United States Department of Agriculture (USDA) series which reports annual 
estimates o f farm real estate and crop rental information (U.S. Department of 
Agriculture, June 1993). The other series consists of parish estimates of farm real 
estate values that are contained in the Census of Agriculture, which is published every 
four years. Both of these sources concentrate on cropland and pastureland estimates 
and do not address other rural land market issues such as timberland, transitional land, 
factors that affect land markets, and the designation of rural land submarkets within 
the state.
The lack of periodically collected and detailed Louisiana rural land market data 
has made it difficult to identify market relationships and analyze general trends and 
their associated implications in rural land markets. The development of a periodic 
data base would allow exploration of the effects of variables such as inflation, 
government programs, urban expansion, interest rates, and technology on Louisiana 
rural land market values.
Justification
Since farm real estate constitutes about 75 percent of all agricultural assets, 
reliable land market information is vital to landowners, investors, borrowers, lenders, 
rural real estate appraisers, and others in the agricultural industry. In addition, because 
rural real estate comprises 79 percent o f Louisiana’s total land acreage, rural real 
estate market information is important to tax authorities and public policymakers. 
Collection and analysis of rural land market data allows examination of the effects of 
government programs, such as the Conservation Reserve Program (CRP), the Wetlands
Reserve Program (WRP), and commodity price support programs on Louisiana rural 
land values.
There is a very real need for research designed to develop and maintain a 
database for Louisiana rural real estate values. Previous studies of rural real estate in 
Louisiana have been initiated at irregular intervals and have varied in scope and 
intensity. Adrian and Hardy (1989) suggest that land markets are diverse and 
complex; therefore, efforts should be devoted to broadening data bases and making 
analyses at the most disaggregated level possible. The North Central Regional 
Committee on Land Values (1985) indicates that, while the interest and perceived 
benefits of ongoing land market research are substantial, the cost of the research effort 
is generally quite modest. They further suggest that ongoing land market studies 
produce needed information with a minimal resource commitment.
Objectives
The general objective of this research is to analyze rural land market activity 
in Louisiana based on an examination of the factors that are hypothesized to influence 
rural land values. The specific objectives are to:
1. identify relatively homogeneous rural real estate market areas within 
Louisiana;
2. identify economic and other key variables that influence Louisiana rural 
land market values;
3. develop and implement a survey instrument designed to periodically collect 
Louisiana rural land market data;
4. estimate land value models to explain the relationship(s) between economic 
variables hypothesized to influence land values; and,
5. examine the relationships between rural land characteristics across 
submarket classifications.
Research Procedures
Objective One
The aggregate Louisiana rural real estate market can be viewed as a 
conglomerate of smaller differentiated submarkets. Because rural land values are 
dynamic, moving in response to various positive and negative economic forces, 
structural variables may differ in magnitude and direction among submarkets. Micro 
analysis o f land values must, therefore, identify relatively homogeneous land market 
areas while at the same time ensuring that the size of the submarket area is large 
enough for reliable statistical analysis (Clifton and Spurlock, 1983). Although several 
rural land value studies have classified land into homogeneous markets based on a 
single characteristic, such as population density, climatic factors, soil features, or 
commodity type, a multivariate procedure is expected to add less bias to submarket 
parameters.
Principal component analysis and cluster analysis offer multivariate procedures 
that can be used to separate parcels of land within an aggregate market into 
submarkets. While principal component analysis provides an exploratory means of 
examining relationships among variables, cluster analysis is designed specifically to 
categorize observations based upon one or more variables. The objective of cluster 
analysis is to determine which tracts of land are similar, based on multivariate 
relationships. Multivariate procedures use multiple variables in determining the 
formation of rural land submarkets, thus avoiding the problem of arbitrarily dividing
the rural Louisiana land market into submarkets based on a single variable, such as 
soil or commodity type.
Objective Two
Previous studies focusing on the impact and significance of factors expected 
to influence or explain rural land values and relevant economic theory will be used 
as a basis for identifying economic and other key variables expected to influence 
Louisiana rural land values. Given a fixed supply of land, previous rural land research 
has generally emphasized examining the following demand factor categories: physical 
characteristics, locational factors, and sale characteristics.
Physical characteristics include features or attributes that are below the surface, 
part o f the surface, or attached to the surface of land. One key physical characteristic 
of land is tract size. A large tract size with a relatively high total value is expected 
to reduce the number of potential buyers. Simple regression analysis of tract size in 
determining per acre land values is hypothesized to reflect a curvilinear relationship, 
with value per acre decreasing at a decreasing rate as tract size increases. Each 
additional one acre increase in the size of the tract offered for sale is expected to have 
a smaller negative effect on price as the size of tract increases (Adrian and Cannon, 
1992; Vandeveer and Henning, 1989).
The amount o f land in a tract devoted to cultivation is another physical 
characteristic that has a positive influence on per acre land values (Adrian and 
Cannon, 1992; Spurlock, Misra, and Benoist, 1988; Vandeveer and Henning, 1989). 
Cultivated land represents intensive agricultural use and typically has been priced at
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a premium over pasture and timberland. Adrian and Cannon also suggest that 
cultivated land may be priced at a premium because of its attractiveness as a 
development site, due to favorable slope characteristics and reduced clearing and 
preparation costs.
The type of crop or commodity grown also influences land values (Spurlock, 
Misra, and Benoist, 1988; Vandeveer and Henning, 1989). Agricultural support 
programs for rice and cotton, in addition to other factors, are important in explaining 
variation in per acre land values. Also, physical characteristics, such as the presence 
of a house or buildings, should affect the per acre value of the tract. Hypothetically, 
the presence of a house or buildings should have a positive effect on bare land values 
(Spurlock, Misra, and Benoist, 1988).
Locational factors, including where the tract is situated with respect to 
population centers or markets, areas of economic development, real property taxes, and 
transportation routes, are hypothesized to be significant contributors to land values 
(Adrian and Cannon, 1992; Corty, 1970; Ramsey and Corty, 1974; Pasour,1973; 
Vandeveer and Kletke, 1980). Two related physical characteristics, the type of road 
adjacent to the tract and the amount of road frontage, also significantly influence per 
acre values (Adrian and Cannon, 1992; Kletke and Williams, 1992; Vandeveer and 
Henning, 1989).
Sale characteristics represent how a buyer or seller perceives the attractiveness 
of a particular tract of land. These conditions include the potential for converting 
agricultural real estate into nonagricultural residential, commercial, or industrial uses
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and the conditions of the sale (availability o f favorable financing). Previous studies 
using a time trend variable to explain growth and inflationary pressures have 
suggested that land with the potential to be converted to nonagricultural use often sells 
for a significantly higher price (Adrian and Cannon, 1992; Reynolds, 1985; Spurlock, 
Misra, and Benoist, 1988). Other attributes of a specific tract, such as aesthetic or 
psychological appeal, would be difficult to measure.
Objective Three
A survey instrument, that can be updated on an annual or periodic basis, will 
be developed to collect information on rural real estate in Louisiana. Possible sources 
o f data include individuals familiar with the rural real estate market in Louisiana, such 
as brokers, appraisers, bank officers, Federal Land Bank offices, Farmer’s Home 
Administration offices and Production Credit Association offices.
Respondents to the mail survey are asked to provide information on sale prices 
and various factors that are expected to influence or explain rural land prices. The 
survey is similar to rural land value surveys used by Minnesota and Nebraska in 
compiling detailed information regarding actual bona fide sales of rural real estate. 
Actual sales provide a benchmark of market characteristics, allowing the analysis of 
relatively homogeneous market areas within the state, and provide some indication of 
general trends.
Recognizing that information on the land rental market can provide a measure 
o f gross economic returns to rural land, the survey also attempts to determine the 
characteristics of the cash rent or crop share market. A gross percentage rate o f return
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(to the landowner) can be derived by expressing a property’s cash rent, or value of 
crop share, as a percent o f the current market value of the land. Since physical 
features of the soil impact land productivity, they are expected to influence rents, in 
addition to land values. However, other important features unique to tenancy are also 
expected to influence rents. Therefore, detailed information on the land rental market 
includes estimates of land rental rates and returns, terms of contracts, crop values and 
yields, share rates, and costs o f capital expenditures.
Objective Four
The measurement of economic variables hypothesized to influence rural land 
values requires the estimation of land value models. The term model here refers to 
a formal description in terms of a mathematical equation of existing relationships 
between important land market demand factors and per acre land values.
Rural real estate is essentially a heterogeneous asset whose value is determined 
by various market demand characteristics. Hedonic modeling offers a procedure in 
which the valuations of various attributes are determined implicitly through regression 
analysis. Hedonic models focus on markets in which a heterogeneous commodity or 
asset can embody varying amounts of each of a vector of attributes. The basis of the 
hedonic methodology is a regression equation or "hedonic function" in which prices 
from different varieties of an asset are the dependent variable and the characteristics 
or attributes of that asset are the independent or explanatory variables.
An hedonic function for rural real estate could take the following general form:
Pi = pXi + ej, i = 1, N, (1.1)
where Pj represents the price of the ilh parcel of rural real estate, Xj is a vector of 
demand characteristics for the i1*1 parcel of rural real estate, and Sj is an error term. 
The coefficients are estimated by regression. Dollar valuations (called implicit or 
"shadow" prices) can be calculated from these coefficients (Triplett, 1986).
The hedonic methodology is especially appealing since areas that exhibit 
similar demand characteristic effects on land should experience similar land values, 
given a perfectly inelastic supply of land. Demand curves for the various 
characteristics will intersect the vertical land supply curves at the implicit prices 
estimated by the hedonic price equation. Therefore, the implicit prices will reflect the 
market’s valuations of those characteristics. In addition, if all buyers are assumed to 
be alike, the implicit prices represent valuations to the representative or "typical" 
buyer (Bemdt, 1991).
Objective Five
Separate models for each differentiated rural Louisiana land submarket raise 
the question of how rural land characteristics interact across submarket classifications. 
While estimation of equation (1.1) does provide information on how land values are 
affected at the margin by changes in the level of a characteristic, the resulting 
coefficients do not reveal how these characteristics affect each other and do not reflect 
the impacts of demand and supply shifters (i.e., income and socio-economic factors) 
that are not associated with the tract of land itself. Therefore, following the approach 
developed by Rosen (1974), two equations are estimated in the following steps: (i) 
estimate equation (1.1) and determine the implicit prices of the characteristics by
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calculating the partial derivative o f the hedonic equation with respect to each 
characteristic (<5P/dZj); and, (ii) estimate the inverse demand or bid function for 
selected characteristics by regressing the implicit prices of the characteristic upon 
characteristic, income, and other socio-economic variables hypothesized to explain the 
demand for the characteristic. Estimation of a bid function for each characteristic 
allows the examination of how a rural land attribute is affected by the presence of 
other characteristics and also incorporates non-tract characteristics, such as income and 
population density, that can possibly affect rural land values.
Review of Literature
A review of literature relevant to this study is presented in three subsections. 
The first subsection reviews previous studies on the importance and identification of 
relatively homogeneous rural land submarkets. A brief review of data collection 
procedures used by other states conducting rural land market research is presented in 
the next subsection. In the final subsection, literature related to hedonic pricing is 
reviewed, with an emphasis on previous applications to rural land markets.
Rural Land Submarket Identification
Edwards (1981) suggests that rural areas are at least partly a geographic 
concept. Rural areas can be identified on a map; therefore, rural development is a 
spatial phenomenon. However, traditional theory has typically ignored the spatial 
aspect of economic behavior (Edwards, 1981; Siebert, 1979). Isard and Liossatos 
(1979) also refer to the omission of spatial considerations by suggesting that a gap 
exists which pertains to development theory, growth theory, and theories of transition
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and change. Jutila (1972) contends that economic models should be subject to 
extensions of such dimensions as space, distance, and location.
Researchers as early as von Thunen (1826) have considered a central area with 
its agricultural hinterlands and have examined the spatial patterns of an entire region. 
However, spatial economics is primarily a post-World War II phenomenon (Gilmore, 
1960). Isard (1956, 1960) expanded the initial interest in spatial economics into a 
discipline that relates geography to economic development.
A region is often defined as a contiguous and bounded geographic space 
delineated for a purpose. Edwards (1981) suggests that this definition is somewhat 
broader than one drawn directly from considerations of transportation and central 
place; however, he also acknowledges that the definition is useful for following the 
theory and practice of delineating regions or areas. A homogeneous region is one 
whose internal elements are statistically similar to one another and dissimilar from 
those of other regions. Homogeneous areas have proved convenient for descriptive 
purposes; like areas are grouped, and unlike areas are separated. Raper and Taylor 
(1949) examined the value of homogeneous locality units in social science research. 
They contend that such spatial units allow researchers to deal with separate areas as 
segments of a unified whole; therefore, the research effort can be more focused.
Land market analysis should be as location specific as possible; therefore, 
substate disaggregation of values is common among states conducting rural land 
research (The North Central Regional Committee on Land Values, 1985.) Generally, 
the greatest degree of disaggregation is the county level, with submarkets identified
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by some degree of homogeneity. While classical spatial theory suggests the need to 
delineate relatively homogeneous market areas (Bressler and King, 1970), no 
universally accepted method or technique to segment the aggregate rural land market 
into relatively homogeneous land submarkets has emerged. Typically, studies have 
classified rural land into submarkets based on a single characteristic, such as soil or 
commodity type. Population density and topographic and climatic factors are also 
used to identify some degree of homogeneity in rural land markets (Spurlock and 
Adrian, 1978; Corty, 1970; Herr, 1975; Vollink, 1978). For example, Ramsey and 
Corty (1976) analyzed Louisiana rural land market values by dividing the state into 
nine homogeneous land market areas based on soil type. However, smaller 
differentiated submarket areas may be better conceptualized if defined by a 
multivariate criterion.
Multivariate methods that have been used to identify rural land submarkets 
include automatic interaction detection (AID) and cluster analysis (Foster, 1986; 
Clifton and Spurlock, 1983; Cox, Siskin, and Miller, 1969). While each procedure has 
advantages and disadvantages, AID is considered appropriate only if there are a large 
number of explanatory variables and 200 or more observations (Jackson, 1983; 
Sonquist, Baker and Morgan, 1973).
Clifton and Spurlock (1983) applied AID analysis to county-level 1974 U.S. 
Census o f  Agriculture and 1970 Census o f Population data in an effort to identify 
homogeneous rural land market areas for Florida, Georgia, South Carolina, and North 
Carolina. AID uses a one-way analysis o f variance to explain variation in a dependent
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variable arising from categorized explanatory variables. While not contiguous, the 
resulting submarket areas allowed for the examination of differences in relationships 
between explanatory variables and land prices. Results support the researchers’ 
hypothesis that a significant number of independently functioning land markets exist 
in the southeastern region of the U.S.
AID analysis was also used by Foster (1986) to disaggregate the Georgia farm 
real estate market into relatively homogeneous submarkets. Using county-level 1982 
Census o f  Agriculture and 1980 Census o f  Population data, Foster identified 12 
distinct farmland submarkets for Georgia, as compared to eight submarkets identified 
for Georgia by Clifton and Spurlock. Foster suggests that this difference may possibly 
be attributed to structural changes in the aggregate market for Georgia farmland over 
time.
Cluster analysis is another multivariate technique that has been used to identify 
subgroups of individuals or objects. Clustering techniques measure some form of 
similarity or association of individuals to determine how the individuals should be 
grouped. This is generally achieved by relating the Euclidean distance between 
individuals or groups of individuals. One of the earlier applications of cluster analysis 
in defining rural economic subregions was by Cox, Siskin, and Miller (1969). The 
authors used cluster analysis to delineate economic subregions of the James River 
Basin in Virginia. Because the James River Basin is predominately agricultural with 
a large rural population, several agricultural and socio-economic variables were used 
in dividing the area into nine contiguous economic subregions.
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Cluster analysis was used by Solomon and Pyrdol (1986) to define coal market 
regions in the U.S. Market regions for the domestic steam coal trade were delineated, 
based on the contention that steam coal is more heterogeneous than other types of 
coal. Therefore, its varying sulfur content may have created distinct geographic 
markets. Results of their multivariate analysis, using interstate coal shipment data, 
support the authors’ hypothesis that there are several distinct coal market regions in 
the U.S.
Fesenmaier, Goodchild, and Morrison (1979) used cluster analysis to identify 
various zones of the rural-urban fringe. Accessibility characteristics, land use, and 
socio-economic variables were used to delineate three norms for the area adjoining 
London, Ontario. Multiple socio-economic and demographic characteristics were also 
used by Acock and Dellenbarger (1989) to identify cultural clusters of parishes in 
Louisiana. Using 23 variables, five clusters of parishes were identified across the 
state. Multivariate results supported the authors’ hypothesis that a large degree of 
cultural variation was present across the state.
Data Collection Procedures
The North Central Regional Committee on Land Values (1985) indicated that 
several states are involved in the collection and reporting of rural land market data. 
Data are generally collected by university researchers using annual surveys of 
individuals familiar with the rural land market. In contrast to the USDA land value 
series and U.S. Census o f  Agriculture series that give a single value for each state or 
a single value for cropland by county, state-level surveys provide a data set for a
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variety of land uses. Considering that rural land is primarily a heterogeneous 
resource, the ability to examine land values by different classifications of use is 
important.
While the motives to collect rural land market data are similar, the procedures 
used to obtain such data vary to meet the needs o f each particular state. Most states 
conducting rural land market research collect estimates of value for a point in time. 
However, Minnesota and Nebraska also collect detailed data on actual sales of rural 
land (Johnson, 1994; Lazarus, 1995). Illinois is unique in that it relies solely on actual 
sales data collected by the state Department o f Revenue for property tax assessment 
purposes (The North Central Regional Committee on Land Values, 1985). The data 
are available to Illinois university researchers for market analysis and other research 
purposes. Although on-going rural land market research efforts in the southern part 
of the U.S. have been limited, there have been several isolated rural land research 
projects (Ramsey and Corty, 1976; Clifton and Spurlock, 1983; Foster, 1986; 
Spurlock, Misra, and Benoist, 1988; Adrian and Cannon, 1992; Elad, Clifton, and 
Epperson, 1994). Most o f these studies have used secondary Federal Land Bank data 
or data from a single collection effort. Florida, however, has been collecting estimates 
of the market value for different types of agricultural land in different geographic 
regions of the state since 1985 (Reynolds, 1995).
The land rental market can be considered to be a companion of the rural land 
market. Many states also collect estimates on land rental markets, in addition to 
estimates of land values and actual sales data. The North Central Regional Committee
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on Land Values (1985) indicates that Iowa and Missouri conduct separate surveys of 
land rental market conditions. The Iowa survey, conducted each February, collects 
information on estimates of income, returns, land values, and costs o f capital 
expenditures for high, medium, and low grade land. Missouri surveys tenants and 
landowners each fall to collect information on cash rental rates for various crops and 
pasture classes. Indiana, Nebraska, and North Dakota also include questions 
concerning rental arrangements on their rural land market survey instruments. Indiana 
and Nebraska limit their inquiries to cash rental rates and the associated estimates of 
value for various land classes. North Dakota researchers also ask for information on 
crop share arrangements, as well as cash rental rates. The information in all states is 
analyzed and disseminated in a substate breakdown.
Hedonic Pricing
The hedonic methodology described by equation (1.1) can be traced back to 
Court (1939). Although hedonic pricing received considerable application in the 
1960’s (Griliches, 1961; Ridker and Henning, 1967), it was not until 1974 that a 
theoretical model capable of serving as a basis for empirical techniques was developed 
by Rosen. Rosen (1974, p. 34) defines hedonic prices as "the implicit prices of 
attributes" and notes that they "are revealed to economic agents from observed prices 
of differentiated products and the specific amounts of characteristics associated with 
them." Prices of these characteristics are implicit because there is no direct market 
for them. Rosen’s two-stage model is considered to be the standard reference in
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almost all works in the hedonic field (Palmquist, 1989). The model considers the 
interaction of consumers of a differentiated product and the producers o f that product.
While most applications o f the Rosen model have been concerned with a 
differentiated consumer product, the hedonic price approach has also been applied in 
the study of urban housing markets to determine the hedonic prices o f housing, 
neighborhood, and service characteristics, as well as to isolate the benefits of 
environmental quality characteristics (Miller, 1982). Downing (1973) and Chicoine 
(1981) extended the approach to include differentiated factors o f production, 
particularly agricultural land. However, these earlier applications o f the hedonic 
approach to farmland markets were limited due to the lack of a detailed model. 
Pioneering efforts to address some of the theoretical problems in specifying the 
hedonic model to rural land markets include Danielson (1984) and Palmquist (1984, 
1987, 1989).
Palmquist and Danielson (1989) used an hedonic approach to value the effects 
of erosion control on farmland values in North Carolina. Land values were found to 
be significantly influenced by both potential erosivity and drainage requirements. 
Results of the study suggest that hedonic models are useful in valuing changes in the 
characteristics of farmland. The authors further contend that hedonic results can be 
used in policy decisions, such as cost sharing for erosion control practices. Hedonic 
models could be used to estimate the value of farm program benefits. This would 
allow the determination of the level of subsidies required to maintain a particular level 
o f erosion control. In a similar study, Miranowski and Hammes (1984) applied an
22
hedonic analysis to estimate the value that land purchasers place on topsoil depth and 
the costs attributed to greater erosivity in Iowa. Results of the study presented 
econometric evidence that differences in soil characteristics are reflected in farmland 
prices. The regressors used in the model, including a variable measuring topsoil depth 
and an interaction term composed of topsoil depth and erosivity potential, had 
significant coefficients with correct signs; however, the authors concede that their 
results may be sensitive to the derived functional specification and the type of data 
used.
Analyses of land prices at the rural-urban fringe has been another application 
of the hedonic methodology to land markets. Nonagricultural demand for rural land 
has become an important determinant of rural land prices near urban population 
centers. Spatial and property-specific characteristics have been proposed to be 
important determinants of land prices near the urban fringe (Hushak and Sadr, 1979; 
Chicoine, 1981). Shonkwiler and Reynolds (1986) suggest that land conversion from 
rural to urban does not proceed smoothly over time and space; therefore, there tends 
to be an intermix of land uses in urbanizing areas. Because the hedonic technique is 
limited when applied to goods with multiple uses, Shonkwiler and Reynolds introduce 
an appropriate hedonic method for analyzing land sales data in circumstances where 
alternative uses for the parcels appear likely. The authors account for physical and 
locational characteristics of rural land in an urbanizing area by introducing qualitative 
variables that reflect the potential for nonagricultural use in order to account for the 
heterogeneity of uses for each parcel. Shonkwiler and Reynolds further suggest that
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hedonic analyses of land prices at the urban fringe can assist policymakers in making 
decisions regarding property valuation, preferential property tax treatment, urban 
zoning, and programs such as purchasing development rights to agricultural lands. 
Adrian and Cannon (1992) analyzed the transitional nature of the agricultural land 
market and estimated the impact o f selected factors affecting land prices in the rural- 
urban fringe of Dothan, Alabama. Distance variables, such as distance to the center 
of Dothan and distance to a major U.S. highway were found to be highly significant 
in explaining per acre bare land values for property located within a 15-mile radius 
of Dothan.
After disaggregating the Georgia farm real estate market into 12 smaller, more 
homogeneous submarkets using multivariate techniques, Foster (1986) applied hedonic 
farmland price equations to analyze farmland prices within individual submarkets. 
The hedonic approach allowed the estimation of individual parcel attributes or 
characteristics. Results indicated that parcel size and distance to nearest town are 
significant and negatively related to per acre land prices in Georgia. Box-Cox 
estimations suggested the superiority of the log-linear over the linear functional form 
of the hedonic farmland price equation. In a similar study of the Georgia farm real 
estate market, Elad, Clifton, and Epperson (1994) formulated hedonic models for five 
regional submarkets of farmland. Although the authors did not offer an explanation 
as to exactly how the five submarket areas were determined, econometric results of 
the study suggested that the significance and importance of attributes on land pricing 
varies according to regional locations o f a parcel of land. The estimated marginal
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implicit prices of attributes were shown to be influenced in magnitude and direction 
by locational circumstances, Given the significance of regional sensitivity, the authors 
conclude that an aggregate agricultural farm real estate market for the entire state of 
Georgia is unlikely to exist.
Organization of the Study
The study is divided into six remaining chapters. Chapter 2 presents the 
theoretical framework behind the study, as well as the economic theory behind the 
techniques utilized. Detailed discussion of the methods and procedures used are given 
in Chapter 3. Results of rural land submarket identification in Louisiana, results of 
the Louisiana Rural Land Market Survey, and results of the hedonic pricing models 
for each submarket are presented in Chapters 4, 5, and 6, respectively. Chapter 7 
includes a summary and a discussion of the conclusions and limitations of the study.
CHAPTER 2 
THEORETICAL FRAMEWORK
Relevant theories explaining the sources from which rural land receives value 
are presented in the following sections. The first section develops the concept o f land 
as a commodity in a geographic market. Next, the nature of cost, alternative uses of 
the land resource, and externalities are examined. Rent theory, the concept o f present 
value, and the effects of allotment rents are then introduced. Sections are also 
developed on location and economic development theories, where land is approached 
as a consumptive good. Theory of the firm is used to examine the demand for land 
as an input in the agricultural production process. In the last section, hedonic pricing 
theory is developed with an emphasis on its application to rural land markets.
The Market
No established theory exists for land market classification; however, economists 
from Marshall (1920) to Stigler (1987) have defined a geographic market as the area 
within which the price of a homogeneous commodity tends to uniformity, with 
allowance for transportation costs. On the surface, this definition may not appear to 
be appropriate for the land market, as land is not a commodity that can be physically 
transported. However, the concept of transportation costs can be extended to the 
mobility of the consumers (buyers). Therefore, the definition of a geographic land 
market could be perceived to be the area within which the price of land tends to 
uniformity, allowance being made for transportation costs of buyers. This definition
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focuses attention on the geographical dimension of the market, which for 
homogeneous goods is of primary importance.
However, for commodities like land, whose qualities vary considerably, it is 
often more appropriate to focus on the qualities or characteristics of the good. For 
example, a land market is usually local in the geographic sense because the costs of 
transportation for tenants are usually large. If land is defined in terms of particular 
characteristics (location, soil quality, size, distance to cities, etc.), the market may 
better be defined as the class o f qualities of land whose prices tend to equality, 
allowance being made for quality differences.
A competitive market is easily defined only when it is perfect: a market in 
which the individual buyer or seller does not influence the price by his purchases or 
sales. Alternatively stated, the elasticity of supply facing any buyer is infinite, and the 
elasticity of demand facing any seller is infinite. A perfectly competitive market 
arises under four conditions: (i) perfect (complete and accurate) knowledge for all 
players, (ii) large numbers of buyers and sellers, (iii) product homogeneity, and (iv) 
divisibility of the product. It is not necessary, however, that these extreme conditions 
be present for the existence of competition. Rural real estate is generally 
heterogeneous in nature and is characterized by a relatively thin market with imperfect 
knowledge. However, if there are a fair number of buyers and sellers and all 
participants have a comprehensive knowledge, conditions may be sufficient to result 
in little variation in the price o f relatively homogeneous parcels o f land.
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The Nature o f Cost
Alternative Uses of the Land Resource
The cost of any resource in producing a good is the maximum amount it could 
produce elsewhere. The foregone alternative is a cost. The alternative cost sets the 
value of the resource to produce the good; it does not by itself set the cost of 
producing the good. To determine the cost of producing the good, the amounts of 
resources required to produce a given amount must be known.1
The alternative uses of a resource depend upon the use for which the cost is 
being calculated. The following alternative costs will serve as an example;2 (i) the 
cost of an acre o f land to agricultural uses is the amount the land could yield in 
nonagricultural uses (residences, businesses, parks, etc.); (ii) the cost of an acre of 
land to the wheat-growing industry is the amount it would yield in other agricultural 
crops (oats, corn, clover, etc.); and, (iii) the cost of an acre of land to a particular 
wheat farmer is the amount the land could yield to other wheat farmers, as well as all 
nonwheat uses.
If all land were homogeneous in all relevant respects (including location, 
fertility, amenities, etc.), all three o f the above alternative costs would be identical. 
For if land yielded more in nonagricultural uses than in agricultural uses, some of it 
would be transferred to the nonagricultural uses, and the transfer would go on until
'This additional relationship is summarized in the production function.
2This example was originally developed by George J. Stigler in The Theory o f  
Price, Fourth Edition. New York: Macmillan Publishing Company, 1987.
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the yields in all uses were equal (under competition). Equality of yields of a resource 
in every feasible use is necessary to maximize return for the individual owners of the 
resource; any discrepancy in yields is (with competition) an opportunity for someone 
to increase his income. If an acre of land yields a rent of $100 in crop A and $200 
in crop B, in each case net of other costs, the owner o f the land devoted to A can 
receive $100 more per acre by shifting production to B.
However, if the land is not homogeneous, it is not necessary that these 
alternative costs be equal. Suppose that, due to locational and other factors, an acre 
o f one type of land will yield $50 per acre in wheat, $30 per acre in other agricultural 
crops, and $5 per acre in nonagricultural uses. Then the cost of the land to the wheat 
industry is $30 per acre, the best foregone alternative.3 This cost is decisive to the 
land’s use: even if a declining demand forces the yield in wheat down to $31 per acre, 
the land will not be transferred to other uses. But from the viewpoint of any tenant 
wheat producer, a rent of $50 is the cost because at $49.99 it will be rented to another 
farmer.
Externalities
In examining the nature of costs, also consider land as an immobile resource 
subject to externalities. Although prices are not typically used to identify externalities 
(i.e. explicit transactions do not take place in externalities), a method of isolating and 
measuring externalities based upon the pattern of prices can be devised. If a map of
3The surplus of earnings over what can be earned in the best alternative is called 
a rent. The concept of land rent is examined in the following section on rent theory.
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land values of an American city and its surrounding area is examined, there may be 
many patterns of values that are unexplained by any simple model that relies upon the 
time or money cost of travel to the center of the city to explain land values. For 
example, a dip in values may be found in the area where a busy airport is located. 
Depressed land values may be found in low-income, high crime areas o f the inner 
city, or higher values may be found near lakes or parks, other things being equal. 
Examples of externalities that possibly affect rural land values include the presence 
of highways that cause irregular tract shapes, the presence of powerlines that restrict 
the use of center pivot irrigation, and proximity of tracts to waste disposal sites. Each 
of these examples can influence property values and represents the effect o f a harmful 
or beneficial external influence. While no explicit transactions take place with 
externalities, the effects of externalities are registered in the prices and incomes of the 
affected parties. Therefore, implicit transactions do take place and leave shadow 
prices.
Rent Theory
Pindyck and Rubinfeld (1992) define economic rent as the difference between 
the payments made to a factor of production and the minimum amount that must be 
spent to obtain the use of that factor. Or, in other words, rent is the surplus of 
earnings over what can be earned in the best alternative. Land is different from other 
factors of production in that its aggregate supply is not highly elastic, even in the long 
run. The supply of land can be assumed to be perfectly inelastic in the short run 
because the use of land is fixed (Figure 2.1). When supply is perfectly inelastic, all
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Figure 2 .1. Land Rent When Supply of Land is Perfectly Inelastic.
payments to a factor of production are economic rents because the factor will be 
supplied no matter what price is paid. Also, the price of land is determined entirely 
by the demand for it. In Figure 2.1, the demand for land is given by D„ and its price 
per acre is P,. Total land rent is given by rectangle A. If the demand for land 
increases to D2, the rental value per acre increases to P2, and the total land rent 
includes rectangle B, in addition to rectangle A. Therefore, an increase in the demand 
for land leads to a higher rental price for it, and a higher economic rent.
Present Value Concept
Marshall (1898, p. 718) noted in his Principles o f  Economics that the capital 
value of land "is the actuarial (discounted) value of all the net incomes which it is 
likely to afford." Key to understanding this relationship between net income and land 
values is the recognition that land has value because of the income it can earn, now 
and in the future. The process of discounting expected future cash inflows to a 
present value is known as capitalization. The capitalization process is used to explain 
the relationship between future asset earnings and land value. The capitalization rate 
relates the property’s value to its income. A common discounted cash flow model 
used both in appraising and investment valuation is (Maisel, 1992):
value = expected income / capitalization rate (2.1)
This simple capitalization model derives value by dividing the property’s stabilized 
net operating income (NOI) by an appropriate capitalization rate. In the stabilization 
process, the historical record of revenues and expenses is adjusted to take into account 
projections of future income changes and expenses.
In a more general model, the specific cash flow (CF) for each period is taken 
into account, allowing NOI to vary among periods. Here, the model is merely an 
extension of the simpler model given by equation (2.1) above:
value = CF, / (1+r) + CF2 / (1+r)2 + ... + CFn / (l+r)n + S / (l+r)n (2.2) 
In this model, each of the cash flows equals the NOI of that period. The salvage 
value (S) is added to account for the cash flow expected from sale of the property.
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The capitalization rate (r) is the required return. If the value of the property is given, 
as in a purchase price, then r is the internal rate of return.
The significance of the relationship between net farm income and agricultural 
land values becomes apparent with a review of the history of agricultural policy. 
Lowi (1969) and Paarlberg (1989) describe how the Agricultural Adjustment Act of 
1933 (the original emergency response to the Great Depression) was transferred into 
a permanent set of "quasi-contractual" farm protection entitlements. The result was 
a social contract, both accepted and institutionalized by society: the right of farmers 
to be protected from income instability, particularly downward instability (Batie, 
1990). Theoretically, program benefits generated by the Agricultural Adjustment Act 
of 1933 and subsequent agricultural legislation have been capitalized into farmland 
values.
Allotment Rents
Government allotment or base acreage is an individual farm’s share, based on 
previous acreage, of the national acreage needed to produce a targeted amount of a 
particular crop. Owners o f enrolled land are eligible for deficiency payments when 
the average price received for eligible commodities falls below a target price. In 
price-support legislation of the 1930’s and 1940’s and again in the 1980’s, corn, 
cotton, peanuts, rice, tobacco, and wheat were designated as basic commodities with 
specific price-support programs designated for these crops (Halcrow, Spitze, and 
Allen-Smith, 1994).
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The effects of product price-support or acreage restriction programs on land 
markets can be investigated by examining the economic forces that determine land 
values.4 Figure 2.2 illustrates the land market used in the production of a particular 
allotted crop. S represents the supply (opportunity cost) o f land used in production 
of the crop. If no specialized inputs existed and land was perfectly elastic in supply, 
there would be no land rents, and the entire value of the price-support is reflected in 
allotment rents. However, if land were assumed to be completely specialized (i.e. land 
supply was perfectly inelastic), the entire value of the price-support program is 
reflected in land rents. Because neither of these polar cases are prevalent, land can 
be assumed to be partially specialized so that land supply is upward sloping; therefore, 
allotment programs affect land rents.
Assuming no price-support or acreage restriction program is in effect, D, 
represents the demand for land, with Qe amount of land being used. If a price-support 
above the free market level is imposed, the demand for land shifts to D2 since the 
output from each acre is more valuable while production costs do not change. The 
acreage allotment imposed as part of the price-support program is Qa.
Annual payments of $P, x Qa are generated by the price-support, acreage 
restriction program; however, the opportunity cost of this land is only equal to the area 
F. The marginal opportunity cost of the land used by the allotment (Qa acres of land) 
is P0. Therefore, landowners receive annual rents equal to area E and allotment rents
4The following analysis was originally developed by J.B. Bullock et al. in "Land 
Values and Allotment Rents." American Journal o f  Agricultural Economics. 
59:2(May 1977):380-84.
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Figure 2.2. Allotment and Land Rent Illustration.
equal to area A + B + C. The market value of Q„ acres o f land and allotment is 
represented by the capitalized value Ps x Qa. The value of the allotment alone is equal 
to the capitalized value of A + B + C.
If the allotment program were to be abolished, land used in production of this 
particular commodity increases from Qa to Qe. Annual per acre payments to land fall 
from Ps to Pe (Pe is equal to the opportunity cost of Qe acres of land). Therefore, 
annual allotment rent falls to zero. As land used in production increases from Qa to 
Qe, this loss of allotment rent is offset somewhat by increases in land rent (area B +
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D). The annual loss in total rent is the area A + C - D. Area B is captured as land 
rent, rather than allotment rent. The reduction in land prices is the capitalized value 
of A + C - D, not A + B + C. Therefore, the reduction in land prices is less than the 
market value of the allotment (the capitalized value of A + B + C).
Figure 2.2 illustrates the general effects of the elimination of a price-support, 
acreage restriction program on land rents, allotment rents, and land values. The 
specific effects of the elimination of the allotment are likely to vary for land in 
different production areas, depending on the productivity and alternative uses of land 
producing the allotted crop.
Location Theory
Transport Costs and Location
Location theory was introduced into economics by Heinrich von Thunen in his 
book The Isolated State (1826). Recognizing the importance of distance to factors of 
production and output markets, von Thunen concentrated on differences in relative 
transport costs in different types of agricultural production. His basic assumptions 
were: (i) a boundless flat and featureless plain over which natural resources and 
climate are distributed uniformly; (ii) a central market; (iii) uniform transport facilities 
to the central market; (iv) different commodities can be grown, but since these differ 
in bulk, transport costs differ; (v) for each type o f product, transport costs vary 
directly and proportionately with distance from the central market; (vi) different 
products have different cost patterns (e.g. transport and production costs); and, (vii) 
receipts from the cultivation of one acre of land are the same for all types o f product.
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Harvey (1987) illustrated the emergence of rent-paying capacity as a function 
of transport costs and thus the distance from the market (Figure 2.3). Value and cost 
are measured vertically, with quantity assumed to be the product of one acre. OC 
represents costs o f production, excluding the cost of transport to the market, at a 
production point which coincides with the central market. As distance from the 
market increases, total costs are raised by the increased cost of transport along CC \ 
Since revenue at the central market place from the sale of the given quantity o f the 
product remains constant at OR, rent or bid price per acre (the difference between 
total revenue and cost) diminishes as distance from the market increases. Therefore, 
at distance Od, the bid price is rb and at Od’, r’b’. Ultimately a ’no-rent’ margin for 
this particular product would be reached at a distance of ON. If this were the only 
product, land at a greater distance than ON would be without value. Where more than 
one product is possible, however, the bid price and the ’no-rent’ margin will vary 
according to their different transport costs.
Figure 2.4 develops these ideas and applies them to a basic land use model 
where four uses of land are assumed. Use A could be assumed to be market 
gardening, B could be grain production, C could be root crop production, and D could 
be grazing. Assume Product B has higher production costs than Product A, but less 
steeply rising transport costs. Also assume that uses A, B, C, and D all bear the same 
kind of relationship between them, with respect to production and transport costs, as 
Product A and Product B. Therefore, A would represent the highest value use of land 
at the center, but transport costs rise quickly and reduce the rent-earning capacity of
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Figure 2.3. Rent-paying Capacity as a Function of Transport Costs.
A sharply as distance from the center increases. B would be a second-order use of 
land at the market center; however, because transport costs increase less rapidly than 
for A, it would, after a certain point, displace A as the most profitable land use. 
Similarly, C eventually replaces B, and so on. If 0 represents the market center, this 
land-use model gives four concentric zones about 0. One quadrant o f such zones is 
illustrated in Figure 2.4. The limit of any zone’s use is not where its no-rent margin 
occurs; rather, it is where the land becomes more profitable in some alternative use.
Because the inputs used in production must be delivered to the land parcel and 
the output o f production must be transported to the relevant market, net returns to the
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Figure 2.4. Rent-earning Capacity and Land Use.
producer decline as distance to the central market increases. Lower returns due to 
greater distances to markets should be capitalized into lower bids and offers by 
potential buyers and sellers. Therefore, a negative relationship is expected to exist 
between the distance to market centers and land prices.
Quality and Accessibility
By concentrating on transport costs as the primary factor in determining land 
values, von Thunen tended to ignore the revenue-earning capacity or quality of
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different locations. Topographical features, such as slopes, wind, climate, subsoils, 
fertility, and drainage, give each tract of land a unique productive capacity.
Because land is an input in the production process, the effect o f tract quality 
differences on land values can be analyzed by examining the production function and 
the capitalization formula given in equation (2.1). Assume a production function is 
defined for a fixed unit of land to which variable inputs are applied to produce units 
of output. For a fixed time period, the total output for a higher quality of land will 
be greater than the total output o f a lower quality land, even if inputs of identical 
quantity and quality are applied to each. Therefore, the value of marginal product for 
nonland inputs on superior land will be greater than that for lower quality land (Figure 
2.5).
According to the capitalization formula, land value is determined by the 
capitalized value of all future net rents accruing from the unit of land. Net rent is 
illustrated in Figure 2.5 using the value of marginal product curve and a price line for 
the variable input. Assuming all producers face the same prices in the input and 
output markets, the quantity used of the variable input is OA units per unit of time on 
the lower quality land. Area OABC represents total expenditures on the variable input 
while the area BCD represents the rent to the lower quality land. Similarly, the rent 
for higher quality land is area CEF, a much larger rent. Under identical market 
conditions, the larger rent is capitalized into a higher price for the superior land. 
Therefore, a positive relationship is expected between land quality and the price of 
land.
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Figure 2.5. Comparison of the Value of Marginal Product of a Variable Input for 
High and Low Quality Land.
General accessibility can be defined as the advantage of a particular location 
in terms of movement costs (including time) it avoids and the convenience it affords. 
While producers require accessibility to factors of production and output markets, 
consumers seek accessibility to work opportunities, stores, schools, and recreational 
factors. Because these opportunities are spatially limited, a positive relationship is 
expected between accessibility and land values.
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Economic Development
Education, technology, and the quality of government are important factors that 
affect economic development (Plattner, 1988). Public facilities are vital to land use 
and for the support o f economic activity. Government generally provides roads, 
communication facilities, energy, and water supplies, and educational institutions. 
Also, local governments establish the local tax structure and zoning ordinances that 
control land use.
Because land is fixed in location, a change in the population of a particular 
area generally results in a change in the demand for land as well. Populations are 
mobile; land values generally increase with increases in population, or decrease with 
outward migration of the labor force due to declining employment conditions. 
Changes in per capita income also affect the consumptive demand for land. Increased 
levels o f income generally lead to increased expenditures on real estate.
Dynamic forces, such as population and income growth, often result in zones 
o f transition which contain a mixture of land uses. As rural land has been converted 
to suburban uses, commerce and retailing, along with subsidiary activities such as 
warehousing and wholesaling, have moved to the zone of transition. The result has 
been the development of the rural-urban fringe where the influence of the market 
center on land use extends far beyond its political boundaries. Speculators, 
anticipating future development, frequently bid-up the price of land in these areas.
Land can be considered to be a normal good with a positive income elasticity 
of demand. Therefore, a positive relationship is expected to exist between land values
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and such measures of economic development as per capita income and population 
density.
Theory of the Firm
The demand for land as a factor of production is a derived demand; that is, 
land is wanted for the contribution it can make to a final product. Land must also be 
combined with other factors, such as labor and capital, to produce the desired output. 
The quantity of land that the firm demands depends upon: (i) its productivity; (ii) its 
price relative to other factors; and, (iii) the price of the final product. For producers 
to maximize profit, the equilibrium output must be produced at the minimum possible 
cost.
Changes in the price of land relative to other factors, changes in land 
productivity, and changes in the price of the output are central issues to be addressed 
in examining the demand for land as a factor in the production process. For this 
analysis assume the land under consideration is homogeneous, buyers are only 
interested in maximizing utility or monetary returns, conditions of supply and demand 
do not change, firms can vary the quantities o f all factors employed (i.e. the long-run 
prevails), and the profit-maximizing output is known.5
In Figure 2.6, Il0 and I20 are isoquants showing all the different combinations 
of land and capital which will yield outputs of 10 and 20 units, respectively. 
According to the profit-maximizing output (assumed to be I20), there will be a
5This analysis was originally developed by Jack Harvey in Urban Land 
Economics: The Economics o f  Real Property. Macmillan Publishing Company:
London, 1987.
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Figure 2.6. The Optimum Combination of Factors of Production.
minimum outlay on factors of production. Spent wholly on land, it would buy OL 
units; spent wholly on capital, it would buy OC units. The slope of the budget line, 
CL, indicates the relative prices of land and capital.
The cost-minimizing factor combination for the I20 level of output is OM land 
plus OP capital. Any other combination would yield less than the 20 units of output. 
At A, the marginal rate of technical substitution of land for capital equals the price of 
land divided by the price of capital. If the profit-maximizing output had been I30, a 
larger money outlay would have been required; however, given the same land and
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capital prices, the slope of the budget line would remain unchanged. Here, the cost- 
minimizing point would have been D.
As Figure 2.6 illustrates, if the price of land were to rise so that the same 
money outlay as before now buys only OE land, it will produce a new budget line, 
CE, and a new cost-minimizing combination of ON land plus OQ capital. Therefore, 
the rise in the price of land has two effects: (i) more capital is now combined with 
less land than before; and (ii) because less land can be bought with the given outlay, 
the level of output has been reduced from 20 units to 10 units.
If there is an increase in the productivity of land, a new isoquant for 20 units 
will be produced, as illustrated by the line I’20 in Figure 2.7. The same 20 units can 
now be produced for a smaller minimum outlay by increasing land from OM to OS 
and by decreasing capital from OP to OR.
The smooth continuity of the isoquant denotes that factors are infinitely 
divisible, suggesting that the homogeneous tracts of land are infinitely small. 
However, suppose that when the price of land rises from CL to CE (Figure 2.6), the 
quantity o f land remained at OM. This would produce a new position at H (only HM 
capital could be afforded on the given budget), with an output of something less than 
I,0 because land is being employed too extensively.
Now suppose, through an increase in the demand for the final product, that the 
price o f the output rose. The new profit-maximizing output would be larger than I20, 
say I30 (Figure 2.6). At this output level more capital and more land would be 
demanded, even at the same relative factor prices.
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Figure 2.7. The Effect on the Demand for Land of an Increase in Its Productivity.
In summary, when land is considered to be a factor the production process, a 
fall in the price of land will lead to an increase in the quantity demanded of land. An 
increase in the productivity of land or an increase in the price o f the output will lead 
to an increase in the demand for land (i.e. the demand curve shifts to the right). The 
interaction of demand and supply will give an equilibrium market rent for this 
particular type of land. Competition will ensure that the land will be used in its 
highest and best use at this market rent.
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Hedonic Pricing Theory
A heterogeneous product contains characteristics desired by the consumer or 
user of the good. It is the difference in these characteristics that leads to 
differentiation of the product. For example, the differences among houses as to the 
number o f square feet of living space, number of bathrooms, structure age, lot size, 
etc. are significant. However, it is typical to speak of the market for houses in a 
particular geographical area. It is possible for the researcher to treat houses with 
different characteristics as being sold in separate markets. However, many of these 
goods would be very close substitutes and corner solutions would occur in most of 
these markets because people can live in only one house. An alternative is to treat 
heterogeneous goods as being sold in a single market within which characteristics of 
the goods are allowed to vary. Most applications of this approach have been in the 
fields of urban and environmental economics; however, the models have been adapted 
to markets for rural land (Palmquist, 1984).
In the market for a particular good, only prices for different versions of the 
good are observed. However, explicit prices for the differentiated good reflect implicit 
prices for the characteristics of the good. If these characteristic prices were known, 
traditional techniques could be used to estimate the supply and demand for the 
characteristics. Because these implicit prices must be estimated, an additional step is 
required in the estimation process. Hedonic regressions are used in this additional 
step. The price for which a good sells is hypothesized to be a function of the
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characteristics that it contains. Once this function is estimated, implicit prices for the 
characteristics can be derived.
Differentiated Product Model
Rosen (1974) developed the most widely accepted hedonic model of 
equilibrium with a heterogeneous good. It is assumed that there is a perfectly 
competitive market for the differentiated product with the underlying characteristics 
z = (z,, Zj, ..., z j  that differ between different versions of the product. The range in 
product versions is assumed to be continuous. The price for which the heterogeneous 
product sells is related to the characteristics the product contains by the hedonic 
equation:
P(z) = P(Z], Zj, ..., z j .  (2.3)
The functional form of equation (2.3) need not be linear. A nonlinear form 
suggests that the marginal implicit price of a characteristic depends on the quantity of 
the characteristics in the product. If it were possible to costlessly repackage the 
characteristics in a product, there would be incentives to take quantities of a 
characteristic from one version of the product and incorporate them in another version 
where they were more valuable. The result of such arbitrage would be that the 
equilibrium hedonic equation would be linear so that there were no further gains from 
arbitrage. However, with most differentiated products, such repackaging is impossible 
or extremely costly.
The hedonic equation is assumed to be the result of the actions o f consumers 
and producers. A consumer is assumed to derive utility through consumption of a
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composite good and a differentiated product. Assume that exactly one unit of the 
differentiated product is consumed, although this can be relaxed. The consumer 
maximizes utility, which depends on the composite good (x) and the characteristics 
of the heterogeneous good (z), subject to a budget constraint:
maximize U(x, zh Zj, ..., z„) (2.4)
subject to the condition that
y = x + P(z„ zj, z*), (2.5)
where y represents the consumer’s income.
An alternative form of this problem can be represented by a bid function. The
bid function 0(z; u, y) represents how much the consumer would be willing to pay for 
a product with characteristics z, given a level of utility, u and income, y. The bid
function is defined implicitly by:
U(y - 0, z„ Z2, ..., z j  = u. (2.6)
The bid function is increasing and concave in the characteristics, and a higher level
of utility requires a lower bid. The bid function represents the willingness to pay on
the part o f the consumer and the hedonic equation represents the amount he must pay
in the market. Maximizing utility requires:
0(z*; u‘, y) = P(z') and 0z (z*; u*, y) = Pz.(z*), i = 1 ,2, ..., n, (2.7)
where z* and u* are optimum quantities.
Figure 2.8 illustrates one dimension of this consumer equilibrium. One
characteristic, z„ is examined, holding all other characteristics constant. The bid
functions, 0 “ and 02, of two individuals with optimal levels for all other characteristics
49
. , zn;U2)
zn;U1)
Figure 2.8. Illustration of Tangency between Consumer Bid Functions and the 
Equilibrium Hedonic Price Schedule.
are shown. Since higher levels of utility would result from lower bids, the bid 
contours shown represent the best the consumer can do, given the equilibrium price 
schedule, P(z). In Figure 2.8, consumer 2 purchases more of the variation of the 
product offering larger quantities of characteristic z,. The bid functions of different 
consumers may differ because of differences in income or socio-economic 
characteristics.
On the supply side, Rosen’s approach assumes that firms maximize profits, it, 
by selecting the particular model of the differentiated product they will provide and
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the quantity (M) of the model they will sell. Firms may differ in the factor prices 
they face or in the production technologies available to them. The firm’s cost 
function, C, depends on output, the characteristics of the model manufactured, and the
firm-specific factors, p. The firm’s objective is to:
maximize 7t = M P(z) - C(M, z, P). (2.8)
M, z
First-order conditions require that the marginal cost of output be equal to the price of
the model manufactured and that the marginal cost of increasing the quantity o f a
characteristic in the model chosen be equal to the marginal price of that characteristic
in the market. The firm’s offer function, <f> = <J>(z, re, P), represents prices for which 
it would be willing to sell each model, given a level of profits and p. It is implicitly 
defined as:
re = M <|>(z, re, P) - C(M, z, P), (2.9)
Maximizing profits requires that:
Pz (z*) = <pz.(z*, re*, P) and P(z*) = <})(z*, re*, P), (2.10)
where z* and re* are optimum quantities.
One dimension of the solution is illustrated in Figure 2.9, where two firms, a
and b, are represented, assuming one varying characteristic (zf) and an optimal level
of other characteristics. Each firm would like to charge a higher price but cannot
because of the competitive nature of the industry. The best they can do is choose to
offer the model where the offer function is just tangent to the price function.
The equilibrium price schedule is the result of the interaction of consumers and
producers. In equilibrium, the number o f people wishing to purchase each model is
51
p ,  4 P ( z l , z 2 , . zn)
<i1 ( z l , z2 , . . . „ znVrTi )
Figure 2.9. Illustration of Tangency between Seller Offer Functions and the Hedonic 
Equilibrium Price Schedule.
exactly equal to the quantities produced of each model by the firms. Bids and offers 
are equal, as are marginal bids and offers. An example of such an equilibrium price 
schedule is shown in Figure 2.10. The hedonic equation represents a schedule of 
equilibrium prices; however, only in special circumstances does it reveal information 
about the underlying utility or production functions. The hedonic equation does 
provide information about the marginal willingness to pay for characteristics at 
equilibrium, but little other information. If all consumers had identical incomes and
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Figure 2.10. Illustration of Tangency between Bid and Offer Functions and the 
Equilibrium Hedonic Price Schedule.
socio-economic characteristics, then they all would have identical bid functions. For 
a range of varieties of a heterogeneous good observed in the market, this implies that 
the hedonic equation and the equilibrium bid curve coincide. In this case, estimating 
the hedonic regression provides information directly on the bid function. Effects of 
income and socio-economic characteristics cannot be examined in this case because 
there is no variation in these factors. Similarly, if the firms were all identical, the 
hedonic regression would directly estimate the offer function.
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Demands for Characteristics
Because there are differences among consumers and producers, a more realistic 
approach involves a second step in the estimation. The hedonic regression provides 
initial estimates o f the implicit prices of the characteristics. The second step attempts 
to relate these prices to the quantities of the characteristics consumed, and to income
and socio-economic characteristics. Rosen (1974) suggested a technique for
estimating this second step. The hedonic equation P(z) is used to calculate marginal 
implicit prices, impZj, where
impZj = 3P / dZj. (2.11)
These marginal prices are the result of the interaction of demanders and suppliers. 
Rosen suggested using simultaneous equations to estimate the marginal bid and offer 
functions, which may be respectively written as:
0P / dxL = 6‘ (z, y) + e„ (2.12)
dP / dzt = <j)' (z, m) + e2, (2.13)
where y and m are demand and supply shifters and et are well-behaved and normally 
distributed disturbance terms. Market clearing assumptions require that the 
equilibrium price o f a characteristic be determined by simultaneous estimation of the 
bid-price and offer-price functions o f the attribute. As illustrated in Figure 2.10, there 
exists for every seller a buyer whose bid will match the offer at some tangency along 
the hedonic price schedule. Therefore, if all possible bid and offer functions are 
accounted for, the hedonic price schedule is the envelope of the tangency of all 
consumer bid functions and all seller offer functions.
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Summary
Relevant economic theories that identify important factors to be used in 
explaining rural land price variation were introduced in this chapter. Location of 
tracts relative to markets, allotment rents, the level of economic development in the 
area, land quality characteristics, and the prices and quantities o f nonland inputs were 
shown to have important impacts on rural land values. As indicated in Chapter 1, 
other factors, such as size of tract, percent of mineral rights conveyed, and the value 
of improvements, also influence land values.
Hedonic regressions provide a means of estimating the importance of each of 
the various characteristics of rural land in determining land values. Second-step 
regressions allow determination of the demand of buyers for different characteristics. 
Such information is valuable in understanding land markets and also in evaluating 
government policies, such as price-support programs.
CHAPTER 3 
METHODS AND PROCEDURES
The initial phase of this study involved the identification of homogeneous rural 
land submarkets within the state of Louisiana, based on multiple physical and socio­
economic variables. Methods used for the selection of variables and the development 
of a multivariate strategy of data analysis to identify rural land submarkets are 
presented in the first section of this chapter.
The next phase of the study involved the development of an ongoing rural land 
data base. The second section of this chapter discusses the development of a mail 
survey instrument and procedures used in administering the instrument to collect both 
objective and subjective rural land market information. Also included in this section 
is a discussion of the responses of rural land market professionals to the survey.
The last phase of this study consisted of constructing rural land value hedonic 
models using data on actual sales collected by the mail survey described above. 
Estimating hedonic models for rural land involved regressing the per acre prices paid 
for rural land against a set of explanatory variables. The third section of this chapter 
outlines econometric estimation procedures that reveal the prices paid and received for 
rural land characteristics by buyers and sellers.
Rural Land Submarket Identification 
Variable Selection
Although there does not appear to be widespread agreement in the literature 
as to exactly which variables define land market or "neighborhood" relationships
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(Dubin, 1988), variables selected to describe submarket areas are generally based on 
physical and socio-economic features. The choice of variables or characteristics to be 
considered has a large influence on the ultimate results of a multivariate analysis 
(Anderberg, 1973; Manly, 1986). Variables that are similar for all observations have 
limited discriminating power; whereas, those with consistent differences from one 
subgroup to another have the ability to induce strong distinctions.
Due to significant differences in climate, soil type, and topography within 
Louisiana, agricultural production is largely specialized in particular regions o f the 
state. Although productivity of the soil is expected to have a large impact on rural 
land markets, no continuous soil productivity variable was available for Louisiana. 
However, the production areas of certain commodities tend to implicitly relate to the 
productivity of the soil. While commodities such as wheat, corn, and soybeans are 
grown throughout the state, others such as cotton, rice, sugar cane, and timber tend 
to be area specific. Socio-economic variables, such as changes in population, size of 
the rural labor force, unemployment, and income, also influence the structure of 
Louisiana rural land markets. Variables were selected on their ability to allow 
grouping of parishes with similar characteristics, while not segmenting parishes on the 
basis of rural versus urban.
For this study, variables selected to delineate Louisiana rural land submarkets 
are presented in Table 3.1. Secondary parish-level data for 59 of 64 parishes were 
collected on each variable from the 1992 Census of Agriculture, the 1994 Statistical 
Abstract of Louisiana, the Louisiana Department of Agriculture and Forestry, and the
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Table 3.1. Summary of Variables Selected for Louisiana Rural Land Submarket 
Identification.
Symbol Variable
Crop Variables®
PERCANE Acres of sugar cane harvested/total parish cropland acres
PERCOTT Acres of cotton harvested/total parish cropland acres
PERRICE Acres of rice harvested/total parish cropland acres
PERCROP Total acres of cropland/parish acres of land in farms
PERPAST Total acres of pastureland/parish acres of land in farms
Timber Variablesb
SOFTSAW Landowner income from sales o f pine sawtimber ($)
HARDSAW Landowner income from sales of hard sawtimber ($)
SOFTPULP Landowner income from sales of pine pulpwood ($)
HARDPULP Landowner income from sales of hard pulpwood ($)
Socio-economic Variables®
PERABOVE Population above poverty/total population for parish
PERLABOR Agricultural labor/total labor force for parish
PERPOP Percent population change, 1980-1990
UNEMP Unemployment rate
“Source: U.S. Census o f  Agriculture, 1992.
bSource: Louisiana Timber and Pulpwood Production, 1994, Louisiana Department 
o f Agriculture and Forestry.
“Source: Louisiana Population Data Sheet, 1994, Louisiana State University and LSU 
Agricultural Center and Statistical Abstract o f  Louisiana, 1994.
Louisiana Population Data Center, Louisiana State University. Five parishes from the 
New Orleans Metropolitan Statistical Area were not included in this analysis because 
of limited agricultural activity as reported by the 1992 Census of Agriculture.
Parish-level data are not expected to precisely define rural land market 
boundaries because changes in topography or soil type rarely occur along parish 
boundaries (Reiling and Wiegmann, 1979). However, since socio-economic variables 
tend to be more homogenous with respect to parish boundaries, parish-level data are
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expected to provide a generally useful indication of rural land submarket areas within 
the state.
Principal Component Analysis
Principal component analysis is a multivariate technique for examining 
relationships among several quantitative variables. It is useful in summarizing data 
and detecting linear relationships. Plots of principal components are especially 
valuable in exploratory data analysis (SAS, 1988).
Principal component analysis finds a set of orthogonal axes in the direction of 
greatest variance among individuals. This procedure extracts from a p x n data matrix 
(parishes x variables) a new set of r x n, where r is a set of newly derived components 
and n is the original number of variables.
These axes (components) are linear combinations of the original variables X,, 
X2 Xn:
Ci = aiix i + ••• + ainX„, i = 1, 2, ..., n, (3.1)
subject to the condition that
a,!2 + aj22 + ... + ajn2 = 1. (3.2)
The coefficients, a, which are called eigenvectors, are chosen so that the first 
principal component, C„ has as large a variance as possible, and makes the maximum 
contribution to the total variance. If the constraint equation (3.2) is not introduced, 
the variance of C, could be increased by simply increasing any one of the ain values. 
The second component, uncorrelated with the first, makes the maximum contribution 
to the residual variance and so on until all of the variance is taken into account. The
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components are ranked in order according to the proportion of the total variance for 
which they account. If the original variables are highly correlated, a single principal 
component may express a large part of the total variation in the data. When the first 
two principal components account for a high percentage of variation in the data, a plot 
of individuals (parishes) against these two components is an effective, unbiased way 
to visually identify groupings (Manly, 1986). However, grouping Louisiana parishes 
into rural land submarkets based on principal component analysis alone results in two 
problems: (i) determination of the number of submarkets and (ii) delineation of
boundaries among submarkets. While principal component analysis provided a means 
of initial assessment of the data, cluster analysis provided a method of addressing the 
number o f submarkets and the delineation of submarket boundaries.
Cluster Analysis
Cluster analysis is an analytical technique that can be used to identify 
subgroups of individuals or objects. The objective is to classify a sample of 
individuals (parishes) into a small number of mutually exclusive groups, based on the 
properties (physical and socio-economic characteristics) o f the individuals. Groups 
are not pre-defined. Clustering techniques measure some form of similarity or 
association of individuals to determine how the individuals should be grouped. This 
is generally achieved by relating the Euclidean distance between individuals or groups 
of individuals.
Because the agreement of different clustering methods supports the validity of 
clustering classifications, four clustering methods were used in identifying rural land
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submarkets. These methods include: (i) average linkage; (ii) complete linkage; (iii)
flexible-beta; and, (iv) Ward’s minimum-variance. The following notation is used to
describe these methods, with lowercase symbols generally pertaining to observations,
uppercase symbols to clusters:1
Xj = the ith observation
X, = the ith row vector
CK = the Kth cluster, subset of {1, 2, n}
Nk = the number of observations in CK
x = sample mean vector
xK = mean vector for cluster CK
|| x || = Euclidean length of the vector x, that is, the square root of the sum
of the squares o f the elements of x 
WK = ZjSCK | X j - X K | | 2
Bkl -  WM- WK- W L i f CM = CKu C L
d(x, y) = any distance or dissimilarity measure between observations or vectors 
x and y
Dkl = any distance or dissimilarity measure between clusters CK and CL 
With average linkage, the distance between two clusters is the average distance 
between pairs of observations, one in each cluster. This distance is defined by
Dkl «  E jsCk ZjeCL d(Xi, Xj) / (NkNl ). (3.3)
If d(x, y) = || x - y |U2 then
D kl =  II * k -  * l II2 +  W K /  NK +  W L /  NL. ( 3 .4 )
The combinatorial function is
Djm = (NkDjk + NlDjl) f Nm* (3.5)
Average linkage tends to join clusters with small variances and is slightly biased 
toward producing clusters with the same variance.
'SAS Institute Inc. SAS/STAT User’s Guide, Release 6.03 Edition. Cary, NC: SAS 
Institute Inc., 1988.
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Complete linkage defines the distance between the two clusters as the 
maximum distance between an observation in one cluster and an observation in the 
other cluster. Distance here is defined by
Dkl = maXjSCKmaXjeCLdtXi, Xj). (3.6)
The combinatorial formula is
Djm = max(Djm Djl). (3.7)
Complete linkage is strongly biased toward producing clusters with roughly equal 
diameters and can be severely distorted by moderate outliers.
With the flexible-beta method, the distance between two clusters is adjusted by
a beta parameter. The combinatorial formula is
Djm = (Djk + Djl)(1 - p) / 2 + DKLp, (3.8)
where p is the value of the beta option (-0.25 by default). This method allows
adjustment of the beta parameter for data with many outliers.
With Ward’s minimum-variance method, the distance between two clusters is 
the ANOVA sum of squares between the two clusters added up over all o f the 
variables. This distance is defined by
Dki -  BKl = |5 k - xL||2 / (1 / N k + 1 / Nl). (3.9)
T
If d(x, y) = || x - y 12 / 2, then the combinatorial formula is
Djm = «Nj + Nk)Djk + (N, + Nl)Djl - N,Dkl) / (Nj + Nm). (3.10)
At each generation, the within-cluster sum of squares is minimized over all partitions
obtainable by merging two clusters from the previous generation. The sums of 
squares are easier to interpret when they are divided by the total sum of squares to
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give proportions of variance. Clusters are joined to maximize the likelihood at each 
level o f the hierarchy under assumptions of a multivariate mixture, equal spherical 
covariance matrices, and equal sampling probabilities. Ward’s method tends to join 
clusters with a small number o f observations and is biased toward producing clusters 
with roughly the same number of observations. It is also sensitive to outliers.
In addition to the agreement of different clustering methods, other measures of 
validity include the agreement of other multivariate methods (e.g. principal component 
analysis), the demonstration of stability and robustness, and the agreement with 
existing classifications (Romesburg, 1984). A cluster classification is considered 
stable if it is not disturbed by the addition of further information (adding additional 
variables); it is considered robust if removal of one or two variables from the original 
data matrix does not result in major changes in the classification.
Comparing cluster results with existing classifications provides a reference for 
additional validity. Using nine land submarkets that were originally identified as 
agricultural production areas, Ramsey and Corty (1976) collected and analyzed 
statewide Louisiana rural land sales data for the calendar year 1974. In addition to 
the New Orleans metropolitan area, eight areas represented a relatively homogeneous 
soil type (Figure 3.1). While the submarket delineation illustrated in Figure 3.1 was 
not defined by a multivariate procedure, it provided an existing classification that 
allowed comparison of clustering results.
Before performing a cluster analysis, it is necessary to consider scaling or 
transforming the variables since variables with large variances tend to have a greater
1. Western Area
2. Red River Area
3. North Central Area
4. Northeast Area
5. Southwest Area
6. Central Area
7. Southeast Area
8. Sugar Cane Area
9. Metro New Orleans Area
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Figure 3.1. Louisiana Rural Land Submarkets Used by Ramsey and Corty (1976). o\U)
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impact on the resulting clusters than those with small variances (SAS, 1988). The 13 
variables used in this study were standardized to remove any possible arbitrary effects 
o f differing units of measurement. Variables standardized to a zero mean and unit 
variance are transformed by
z, = (X; - x) / SDj, i = 1, 2, ..., n, (3.11)
where ^  is the standardized value of variable i, Xj is the unstandardized value of 
variable i, x is the mean value of variable i, and SDj is the standard deviation of 
variable i. Applying equation (3.11) to the 13 original variables allows all 
characteristics to contribute more equally to the similarities among individuals 
(parishes); however, equal weighting may not be the most appropriate approach 
(Anderberg, 1973). Some of the original variables can be expected to be o f greater 
importance than others in defining rural land submarket areas. Variables expected to 
have a greater influence or importance can be weighted more heavily by standardizing 
a higher standard deviation. SAS’s variable standardization procedure was used to 
standardize variables to a given mean and standardization, according to each variable’s 
expected influence on defining rural land submarkets for Louisiana. While 
determining each variable’s influence on the rural land market was largely subjective 
in nature, economic theory suggests that soil productivity (implicitly represented in the 
commodity variables selected) has a large influence in rural land markets. Therefore, 
commodity variables tended to be weighted more heavily. Means and standard 
deviations for the original and standardized variables are presented in Table 3.2.
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Louisiana Rural Land Market Survey
An ongoing rural land data base that can be updated annually is an important 
resource to researchers. However, due to time and expense constraints, it is not 
always feasible to attempt to annually collect sales information on rural land from 
transfer records in clerk of court and tax assessor offices throughout a state. 
Therefore, a primary objective o f this study was to develop an ongoing procedure for 
collecting rural land market data. Specifically, this included the development of a 
Louisiana Rural Land Market Survey (see back pocket) and a statewide listing of 
individuals with knowledge of Louisiana rural land markets. The listing included 699 
individuals who were state certified appraisers, officers in commercial banks, Farmers 
Home Administration personnel, Federal Land Bank personnel, Production Credit 
Association personnel, members of the Louisiana Chapter o f the American Society of 
Farm Managers and Rural Appraisers, and members of Louisiana Realtors Land 
Institute.
Designed similar to rural land survey instruments used by Minnesota and 
Nebraska, the Louisiana Rural Land Market Survey was structured to collect two 
general types of data. The first section of the survey was designed to collect detailed 
information on actual sales of rural real estate that occurred between January 1, 1993 
and June 30, 1994. Respondents were asked to provide as much information as 
possible on actual sales o f rural real estate during the survey period. Respondents 
were also asked to include only those tracts of ten acres or more in size, tracts outside
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Table 3.2. Standardization and Weighting of Variables Selected for Louisiana Rural 
Land Submarket Identification.
Original Variables Standardized Variables
Variable Mean Std. Dev. Mean Std. Dev.
PERCANE 10.1 20.6 0 5
PERCOTT 9.2 15.6 0 5
PERRICE 5.6 10.9 0 5
PERCROP 65.7 19.7 0 2
PERPAST 32.8 20.9 0 2
SOFTSAW 6,459,581 7,923,001 0 3
HARDSAW 661,792 618,524 0 1
SOFTPULP 1,563,971 2,003,332 0 1
HARDPULP 351,166 350,962 0 1
PERABOVE 72.5 7.9 0 2
PERLABOR 5.3 4.0 0 1
PERPOP -0.7 9.7 0 2
UNEMP 8.8 2.2 0 2
the city limits of major metropolitan areas, and not to include sales involving close 
relatives.
The second and third sections of the survey asked for subjective estimates 
based on the respondents knowledge of the local land market. The second section of 
the questionnaire was structured to obtain typical rental arrangements for a range of 
crops grown in the respondent’s area. The third section of the survey was developed 
to obtain subjective estimates of different types of land throughout the state and 
respondent’s expectation of land market activity over the next year.
Established procedures outlined by Dillman (1978) were used to conduct the 
mail survey. These included mailing the survey in early August 1994, sending a post 
card reminder 10 days after the initial mailing, and sending a duplicate questionnaire
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to non-respondents at the end of August (Appendix A). The survey questionnaire was 
pretested among the different survey groups prior to the first mailing. Response rates 
of the groups surveyed are summarized in Table 3.3. As indicated, 334 of 699 
individuals surveyed responded, resulting in a response rate of 48 percent. A 
relatively high response rate was obtained from the different groups, with many 
respondents providing multiple sales for the study.
Respondents reported 948 rural real estate sales for the state. Based on 
township, range, and section information, a geographic information system (GIS) was 
used to spatially summarize the location of each reported sale. Results of the spatial 
analysis of all sales collected in the survey are shown in Figure 3.2. Rural land sales 
are widely dispersed throughout the state, with the exception of the New Orleans 
metropolitan area.
Table 3.3. Response Frequency by Survey Group, 1994 Louisiana Rural Land Market 
Survey, January 1, 1993 to June 30, 1994 Sale Period.
Number of
Number Number o f Sales
Survey Group Surveyed Respondents Reported
Commercial Banks 130 58 25
Farmers Home Administration 40 35 123
Production Credit Associations 5 5 58
General Appraisers 195 92 384
Federal Land Banks 9 6 125
Residential Appraisers 279 118 99
Rural Appraisers 22 10 23
Rural Realtors 19 10 111
Total 699 334 948
•  • •
EACH DOT REPRESENTS ONE REPORTED SALE
.* *
Figure 3.2. Location of Reported Sales, 1994 Louisiana Rural Land Market Survey, January 1, 
1993 to June 30, 1994 Sale Period. o\
00
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Hedonic Pricing Model
Rosen’s model o f hedonic pricing, as refined for differentiated products and 
rural land market applications by Danielson (1984), Epple (1987), and Palmquist 
(1989), served as the theoretical model employed in this study. The price per acre at 
which rural land sells is a function of its characteristics, z, and can be written as:
P(z) = P(z„ Zj, ..., z j  (3.12)
This hedonic function emerges from the interaction of buyers and sellers o f rural land.
While estimation of equation (3.12) does provide information on how land 
values are affected at the margin by changes in the level of a characteristic, the 
resulting coefficients are not valid for large changes in the level of characteristics and 
do not reflect the impacts of demand and supply shifters (i.e., income and socio­
economic factors) that are not associated with the tract o f land itself. Therefore, 
following the approach developed by Rosen, two equations are estimated in the 
following steps: (i) estimate equation (3.12) and determine the implicit prices of the 
characteristics by calculating the partial derivative of the hedonic equation with respect 
to each characteristic (5P /5Z j); and, (ii) estimate the inverse demand or bid function 
for selected characteristics by regressing the implicit prices of the characteristic upon 
characteristic, income, and other socio-economic variables hypothesized to explain the 
demand for the characteristic.
The market-clearing equilibrium price, P(z), is assumed to be determined by 
simultaneous interaction of the bid and offer functions. If the supply of land with 
given characteristics is not completely inelastic, the offer function for the characteristic
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must be incorporated in a system of simultaneous equations to solve the second step 
of the approach. However, because the supply of rural land can be assumed to be 
inelastic, offer functions are superfluous and bid functions are sufficient to derive 
equilibrium prices (Freeman, 1984).
Estimation of the demand for rural land characteristics using hedonic prices 
requires the following assumptions (Danielson, 1984): (i) the rural land market is in 
equilibrium; (ii) the hedonic equation applies to one and only one market area; (iii) 
individuals are completely free to choose among properties with different bundles of 
characteristics and have full information about the characteristics and the rural land 
market; (iv) individuals consider the various characteristics and their levels in making 
rural land purchase choices; (v) there is sufficient variation in rural land characteristics 
included in the model so that the hedonic price function is continuous with continuous 
first and second partial derivatives; and, (vi) variation in rural land characteristics is 
capitalized into differentials in land prices.
Model Specification
Rural land market studies have shown empirically that nonlinear relationships 
between rural land prices and the level of selected characteristics are more appropriate 
than linear relationships (Danielson, 1984; Reynolds, Norberg and Prevatt, 1983; 
Hushak and Sadr, 1979; and Chicoine, 1981). Halvorsen and PoIIakowsi (1981) 
suggest a general procedure for choosing a functional form of the hedonic price 
equation utilizing the Box-Cox approach, where evaluation for the appropriate 
functional form is based upon likelihood ratio tests. However, Milon and Reynolds
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(1983) discuss limitations to such a general approach due to difficulty in interpretation 
of parameters.
Following the approach used by Danielson, a transcendental function was 
specified for each rural land submarket identified in this study:
m n
Price = p0 Z,^1 exp [ Z  ctj Xj + £  yj Dj + e ], (3.13)
i=l j=l
where Price is the per acre price of land, Z, is the size of tract in acres, m is the 
number of additional continuous variables (X j), n is the number of discrete (dummy) 
variables (D j), and 8 is a random disturbance term. Taking the natural logarithm of 
both sides o f equation (3.13) gives:
m n
In Price = In po + pj In Z, + £  a ( X( + X ys Dj + e . (3.14)
i=l j=i
Because the price of land is hypothesized to decline as the size o f tract (Z,) increases,
but at a decreasing rate, nonlinearities were incorporated for Z,. Therefore, p, is
hypothesized to be negative, although the specification allows it to be negative or
positive.
Assumptions of the Model
To test hypotheses and examine levels of significance of parameters in the
model above, certain assumptions of the properties of the random disturbance term (e) 
must be true. These properties include: (i) 8 are random variables with expected 
values o f zero; (ii) 8 have the same variance and are therefore homoskedastic; (iii) e 
have zero covariances; and, (iv) e  are independent of the regressors. In addition, it is 
further assumed that the random disturbance terms are approximately normally
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distributed. Since the normal distribution has only two parameters, the mean and the
variance, a variable that is normally distributed is completely specified by its mean
and variance. Therefore, all assumptions concerning the random disturbance term (e) 
can be summarized by: s ~ N(0, a E2).
Tests of Assumptions
A SHAZAM software package, which is capable of performing a number of
diagnostic tests on the random disturbance term, was used to run a series of tests for
heteroskedasticity. In addition, Pearson correlation coefficients were computed
between all pairs of explanatory variables to determine if multicollinearity would arise
in econometric estimation.
A test statistic developed by Shapiro and Wilk (1965) was used to compare the
observed frequency distribution of the random error term for each model with the
theoretical normal distribution. This is an omnibus test (i.e., it is sensitive to
departures from normality with regard to both symmetry and kurtosis) that has
performed well under a wide range of conditions (Judge et al., 1985). The Shapiro-
Wilk statistic (W) is the ratio o f the best estimator of the variance (based on the
square of a linear combination of the order statistics) to the usual corrected sum of
squares estimator of the variance. W must be greater than zero and less than or equal
to one. As W—>1, the observed frequency distribution increasingly conforms to a
normal distribution; as W-»0, the observed frequency distribution increasingly 
deviates from a normal distribution. Therefore, small values of W lead to the
rejection of the null hypothesis that the data values are a random sample from a
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normal population. The Shapiro-Wilk test statistics for this study were calculated with 
a Statistical Analysis System (SAS) program.
Implicit Prices of Rural Land Characteristics
The implicit marginal price of each characteristic is an estimate o f the amount 
by which the per acre land price changes, given a unit change in the characteristic. 
For all except the discrete variables in equation (3.13), the implicit marginal prices 
(i.e., the partial derivatives) are given by the following:
dPrice, / dZt i = IMPSIZE,, -  [ P, / Z , , ] x  Price, 
dPrice, / dX■, = IMPX;., = a, x Price,. (3.15)
The subscript, t, implies that there are implicit marginal prices associated with each 
land transaction. An estimate of the implicit marginal price at the mean price and 
mean level of characteristic over all observations is obtained by substituting mean 
values of each variable in equation (3.15).
The derivation of implicit prices for discrete variables (Dj) in semilogarithmic 
equations is not as straightforward. Kennedy (1981) suggests the following estimation 
procedure where the variance of the coefficient of the discrete variable is taken into 
account:
IMPDj = (exp [ Cj - 1/2 V(Cj) ] - 1) x Mean Price, (3.16)
where IMPDj is the implicit price of the discrete variable, Cj is the estimated
coefficient o f the discrete variable parameter, Dj; V(Cj) is the variance of the estimated
coefficient, Cj; and Mean Price is the mean price per acre over all observations used
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in the model. Taking V(Cj) into account can lead to less bias in the estimate when the 
variance of Cj is substantial.
Bid Function Estimation
Implicit prices derived in equation (3.15) are used to calculate implicit prices 
of the characteristic for each sale successively. This provides a set of implicit prices 
for the characteristic, one for each sale. These implicit prices are then regressed upon 
the quantities of the explanatory variables, income, and other socio-economic variables 
to yield the inverse demand or bid function for the characteristic. Palmquist (1984) 
indicates that bid functions can be consistently estimated by ordinary least squares.
Following the approach used by Elad, Clifton, and Epperson (1994), each bid 
function in this study is specified by:
m n r
IM P X f = Po + p, In Z , +  s a ,  X s + s Yj Dj +  I  0 k Y k + p, (3 .1 7 )
i=l j=i k=l
where IM PX j is the implicit price of the characteristic, Z , is the size of the tract in 
acres, m is the number of additional continuous explanatory variables (X j), n is the 
number of discrete variables (Dj), r is the number of income and socio-economic 
variables (Yk), and p is a random disturbance term.
Variables Used in Estimations
The primary data used in hedonic pricing models and in the estimation of bid 
functions in this study were obtained from the actual sales o f rural real estate reported 
in section one of the 1994 Louisiana Rural Land Market Survey, as previously 
described in this chapter. Parish-level income and socio-economic data necessary to
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estimate bid functions were obtained from the Statistical Abstract o f  Louisiana, 1994 
and the United States Census o f  Agriculture, 1992. The observational unit for each 
variable used in the first-stage hedonic analysis is measured on a per tract basis. 
Variables used in the estimation of hedonic pricing models, including variables used 
in the estimation of bid functions, and their expected signs, are presented in Table 3.4. 
Because each rural land submarket identified is different with respect to characteristics 
modeled, each model used only those variables listed in Table 3.4 that were relevant 
to each respective submarket.
For this study, rural real estate was defined as all land outside the major 
metropolitan areas in Louisiana, ten acres or more in size, and included attachments 
to the surface, such as buildings and other improvements. The dependent variable 
used in the first stage hedonic model (PRICE) reflects the average per acre selling 
price for each tract of rural land, including all improvements.
Tract size (SIZE) is a key physical characteristic that is expected to influence 
the selling price of rural land. Because a larger tract of rural land often has a higher 
total value than a smaller tract, the number of potential buyers was expected to be 
reduced. Previous rural land research suggests that the size of tract reflects a 
curvilinear relationship, with value per acre decreasing at a decreasing rate as tract 
size increases. Therefore, SIZE was expected to have an inverse relationship to the 
per acre selling price and entered the hedonic equation in a nonlinear form.
The proportion of land in a tract devoted to cultivation (CROP) is a physical 
characteristic that is expected to have a positive influence on per acre land values.
Table 3.4. Variables Used in Hedonic Pricing Models and in the Estimation of Bid 
Functions.
Symbol Variable Expected Sign
Continuous Variables®
PRICE Per acre price o f land ($)
SIZE Size of tract (acres) (-)
CROP Percent o f cropland in tract (+)
PAST Percent of pastureland in tract (+)
TIMB Percent of timberland in tract (-)
VALUE Value of improvements ($) (+)
ROADFT Road Frontage (feet) (+)
DISFT Distance to largest parish town (feet) (-)
MINERAL Percent of mineral rights purchased (+)
Discrete Variables (1,0)“
RT Paved access road (+)
RPE Reason for purchase: expansion (+)
RPI Reason for purchase: investment (+)
RPF Reason for purchase: establish farm (+)
RPR Reason for purchase: residence (+)
CB Presence o f cotton base (+)
RB Presence of rice base (+)
SC Presence of sugar cane (+)
Discrete Soil Variables (1,0)“
SI Coastal Plain (+)
S2 Gulf Coast Flatwoods (+)
S3 Gulf Coast Prairies (+)
S7 Recent Alluvium-Mississippi River (+)
S8 Recent Alluvium-Red/Ouachita River (+)
S10 So. Miss. Valley Silty Uplands (+)
Socio-economic Variablesb
POPDEN Parish population per square mile (+)
PCINC Parish average per capita income ($) (+)
NFI Parish net farm income ($) (+)
“Source: Louisiana Rural Land Market Survey, 1994.
bSource: Statistical Abstract o f  Louisiana, 1994 and U.S. Census o f  Agriculture, 1992.
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Because cultivated land represents an intensive use, it may be priced at a premium 
over less developed rural land. Similarly, the proportion of land devoted to pasture 
(PAST) may also contribute to rural land values, depending on the extent of 
improvement.
Other physical characteristics expected to positively influence rural land values 
included the value of improvements made on or to the tract (VALUE) and the amount 
of road frontage the tract contains (ROADFT). The amount of road frontage was 
expected to reflect development potential and accessibility. Because mineral rights 
represent a potential income stream, the percent of mineral rights purchased 
(MINERAL) was expected to have a positive impact on per acre land values.
Locational factors, such as where the tract is situated with respect to population 
centers or markets, areas of economic development, and transportation routes are 
hypothesized to affect land values. A geographic information system (GIS) was used 
to estimate the distance to the largest town in the parish (DISFT) for each reported 
sale. Since location theory suggests there is an inverse relationship between distance 
to markets and land prices, the coefficient of DISFT was expected to be negative. The 
straight line distance from the location of each reported sale to the largest town in the 
parish is illustrated in Figure 3.3. Estimates presented in Figure 3.3 suggest a 
substantial amount of variation in distance estimates (DISFT) for most parishes.
Several factors expected to affect land values were modeled as discrete 
variables. These included the presence of a paved access road (RT), principal reasons 
for purchase of the tract, and variables that attempted to measure the effects of
ri/
Figure 3.3. The Straight Line Distance from the Location of Each Reported Sale to the Largest 
Town in the Parish, Louisiana Rural Land Market Survey, 1994. ■vj
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governmental crop support programs on rural land values. Significant reasons for 
purchase included expansion (RPE), investment (RPI), establish farm (RPF), and 
residence (RPR). For primary crops with acreage reduction programs, a discrete 
variable was defined for tracts containing acreage enrolled in the program. These 
crops included cotton (CB) and rice (RB). Although sugar cane is a subsidized crop, 
there is no acreage reduction program. Sugar cane is supported through import quotas 
restricting the import o f foreign sugar. Therefore, higher sugar prices are 
hypothesized to be capitalized into the values of land that is suitable for growing sugar 
cane. A discrete variable for tracts producing sugar cane (SC) was included in the 
analysis.
Geo-referencing the location of each reported sale of rural real estate was used 
to develop discrete variables for general soil classifications (SI, S2, S3, S7, S8, and 
S10). The location of each sale by general soil association is illustrated in Figure 3.4. 
Information presented in Figure 3.4 suggests a wide variation of soils in Louisiana. 
This wide variation in soils affects the range of crops that can be grown. For 
example, the Coastal Prairie soils in southwest Louisiana have an impervious subsoil 
suitable for rice production; whereas, many of the alluvial soils of the Mississippi, 
Ouachita, and Red River areas are well suited for cotton and other row crop 
production. Variation in commodity production affects the income producing capacity 
and hence rural land values. Data presented in Figure 3.4 indicates substantial 
variation in soils across the 948 reported rural land sales.
COASTAL PLAIN
GULF COAST FLATWOODS
GULF COAST PRAIRIES
MARSH-BRACKISH WATER
MARSH-FRESH WATER
MARSH-SALTWATER
RECENT ALLUVIUM -MISSISSIPPI RIVER
RECENT ALLUVIUM -RED/OUACHITA RIVER
RECENT ALLUVIUM -MINOR FLOODPLAINS
SOUTHERN MISSISSIPPI VALLEY SILTY UPLANDS
EACH DOT REPRESENTS ONE REPORTED SALE
Figure 3.4. The Location of Each Reported Sale Superimposed on the General Soil Areas in 
Louisiana, Louisiana Rural Land Market Survey, 1994.
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Ideally, second-stage estimation procedures would include the use of variables 
obtained on tract-specific buyer and seller characteristics. Such variables would 
include buyer and seller income, reason for purchase, reason for sale, type of 
financing, and identification of buyer (individual, partnership, or corporation). 
However, detailed data on the characteristics of the buyer and seller of each tract were 
not available. Because buyers of rural land tend to be regionally located, parish-level 
income and socio-economic variables were used in the estimation of hedonic bid 
functions. These variables included population per square mile (POPDEN), average 
per capita income (PCINC), and net farm income (NFI). These factors are 
hypothesized to be important rural land demand shifters that are not directly associated 
with the tract of land itself. In general, income and population are expected to have 
a positive influence on the demand for rural land.
CHAPTER 4
RESULTS OF RURAL LAND SUBMARKET IDENTIFICATION
In this chapter, previously described multivariate procedures o f principal 
component analysis and cluster analysis were used to group 59 Louisiana parishes 
(counties) into a series of relatively homogeneous rural land submarkets based on the 
13 physical and socio-economic characteristics identified in Chapter 3. Results of 
these multivariate methods were then augmented with additional information to 
identify rural land submarket areas that are used to statistically describe the results of 
the Louisiana Rural Land Market Survey (Chapter 5) and employed in the estimation 
of rural land hedonic models (Chapter 6). A Statistical Analysis System (SAS) 
program was used in this study for both principal component analysis and cluster 
analysis.
Principal Component Analysis
Principal component analysis was used to initially explore relationships among 
the 13 physical and socio-economic variables. Comparison of the eigenvalues of the 
correlation matrix and the proportion of the total variation accounted for by the 13 
principal components in the analysis are presented in Table 4.1.
The first two principal components account for more than 60 percent o f the 
total variability. A plot of the 59 parishes against these two components provided a 
scatter diagram (Figure 4.1) that allowed identification of groupings within the data. 
The positions of the parishes in multidimensional character space have been projected 
onto the plane of the first and second principal components, so that Figure 4.1 is the
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Table 4.1. Eigenvalues of the Correlation Matrix and the Proportion of Total 
Variance.
Principal
Component Eigenvalue
Percent of 
Total Variance
Cumulative
Percentage
1 5.06 38.95 38.95
2 2.93 22.52 61.47
3 1.13 8.73 70.20
4 0.85 6.52 76.73
5 0.73 5.64 82.37
6 0.68 5.26 87.62
7 0.47 3.59 91.22
8 0.36 2.74 93.96
9 0.29 2.26 96.20
10 0.21 1.60 97.80
11 0.14 1.07 98.87
12 0.08 0.59 99.46
13 0.07 0.54 100.00
most informative display possible of the distribution of the parishes, in two- 
dimensional character space. Each quadrant in Figure 4.1 contains parishes whose 
first two principal components vary in magnitude and sign. For example, the 
northeast quadrant contains those parishes whose first two principal components are 
positive, the southwest quadrant contains those parishes with both components 
negative, the northwest quadrant contains those with a positive first component and 
a negative second component, and the southeast quadrant contains those with a 
negative first component and a positive second component. Examination of Figure 
4.1 suggested that multiple groupings were present within the data. Because principal 
component analysis only provided an unbiased initial assessment o f groupings within 
the data, cluster analysis was applied as a means to assess the possible number of 
submarkets and the delineation of submarket boundaries.
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Cluster Analysis
Clustering of Louisiana parishes into homogeneous rural land submarkets 
resulted from the combined influence of physical and socio-economic characteristics. 
Although identification of the number of clusters present in a data set is somewhat 
subjective, the use of stopping rules introduced a degree of objectivity to the process. 
The cubic clustering criteria (a statistic available in the SAS software) suggested the 
presence of eight clusters in the data. The reliability of the cubic clustering criteria 
was explored by Milligan and Cooper (1985) in a simulation study comparing the 
ability of a variety of stopping rules to identify the number of distinct clusters present 
in a data set. The cubic clustering criteria ranked seventh among the 30 stopping rules 
examined, erring more often on the side of too many rather than too few clusters. For 
this study, the presence of eight clusters is geographically plausible, given the number 
of relatively homogeneous soil type areas used by Ramsey and Corty (Figure 3.1).
The average linkage, complete linkage, flexible-beta, and Ward’s minimum- 
variance clustering methods gave similar results. Examination of the results generated 
by each method suggested the presence of several distinct groups. The flexible-beta 
(using SAS’s default beta value of -0.25) and Ward’s minimum-variance methods 
gave identical results, illustrated in Figure 4.2.
The application of the four clustering methods largely resulted in parishes 
being grouped contiguously. However, given the presence of eight clusters, 
comparison of the spatial locations of parishes with the cluster assignment illustrated 
in Figure 4.2 reveals three anomalies. First, Cluster 4 includes parishes in the north
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central as well as the western part of the state. Parishes in these areas are on a gently 
sloping to hilly coastal plain, primarily produce pine and hardwood timber, and are 
similar with respect to socio-economic characteristics. However, parishes in Cluster 
4 are separated by parishes o f Cluster 7, which consist o f alluvial soils of the Red 
River and produce crops such as cotton and soybeans. Second, Cluster 8 consists of 
Calcasieu and Cameron Parishes in the southwest corner of the state, in addition to 
Lafayette which is non-contiguous with the former two. All three of these parishes 
are very similar to Cluster 3 with respect to soils and commodities produced. 
However, because the parishes of Cluster 8 have large urban areas and higher income 
levels, they differ from Cluster 3 with respect to socio-economic characteristics. The 
third anomaly was the fact that Madison Parish did not group with other parishes in 
the upper Mississippi delta region (Cluster 6).
Points identified by cluster groups in Figure 4.3 allow a comparison to be made 
between the results of the cluster analysis and the plot of parishes against the values 
of the first two principal components that are illustrated in Figure 4.1. The locations 
of parishes demonstrated strong clustering in the space defined by the first two 
principal components for the data. The relationship between parishes ranged from 
three parish clusters to 12 parish clusters. The location of Madison parish, identified 
in Figure 4.3, illustrates Madison’s close relationship to both Clusters 5 and 6 in terms 
of physical and socio-economic characteristics.
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Identification of Rural Land Submarkets
Cluster analysis is a useful tool in attempting to reveal the structure and 
relations within a data set. However, because the selection and weighting of variables 
used in the analysis and the selection of clustering method are largely subjective, 
results of a cluster analysis are more of an aid in exploring hypotheses about the data 
(Anderberg, 1973). Given eight discrete clusters for this study, the issue of boundary 
delineation among rural land submarkets cannot be resolved on the basis of cluster 
analysis alone.
The results of the principal component analysis and cluster analysis, along with 
additional information, were used to identify the Louisiana rural land submarkets 
illustrated in Figure 4.4. Submarkets B, G, and H (Figure 4.4) are consistent with 
Clusters 7, 2, and 1, respectively (Figure 4.2). Submarket H is primarily the sugar 
cane production area of the state and is homogeneous with respect to socio-economic 
characteristics. Parishes in Submarket G have limited agricultural production and are 
largely influenced by the Baton Rouge and New Orleans metropolitan areas. 
Submarket B contains parishes that are located along the Red River, with a mix of 
crop and timber production.
Submarkets A and C, identified in Figure 4.4, are defined by the geographic 
separation of Cluster 4 by Cluster 7 (Figure 4.2). Most of the parishes in the western 
portion of Cluster 4 border the Toledo Bend Reservoir, a large lake primarily used for 
recreation. Although both areas of Cluster 4 are large producers of soft and hardwood 
timber, landowners in the western area tend to receive slightly higher prices for soft
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timber and slightly lower prices for hardwood timber, as compared with parishes of 
the north central area of Cluster 4 (Louisiana Department of Agriculture and Forestry, 
1995).
Submarket E (Figure 4.4) is formed by the combination of Clusters 3 and 8 
(Figure 4.2). Although the parishes of Cluster 8 were grouped separately due to 
socio-economic factors, both are primarily rice production areas, containing soils of 
the coastal prairies. While Madison Parish was grouped with Cluster 5 (Figure 4.2), 
its close relationship and contiguity with parishes in Cluster 6 suggested that it should 
be included in Submarket D in Figure 4.4.
Submarket Validation and Summary
Although cluster analysis is somewhat subjective in nature, several criteria are 
available on which to judge the validity o f results. The agreement of different 
clustering methods in grouping parishes into eight clusters indicated the attainment of 
well-structured clusters. Also, the agreement of the plot of parishes against the first 
two principal components with the clustering method (Figure 4.3) added validity to 
the analysis. The classification of parishes was demonstrated to be stable in that the 
addition of related physical or socio-economic variables had little or no affect on the 
clustering outcome. For example, addition of average parish-level agricultural land 
values obtained from the 1992 Census o f  Agriculture did not affect clustering results. 
General removal of one or two variables from the original data matrix did not produce 
major changes in clustering results, which suggested that the classification was robust.
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Clustering results also agree reasonably well with existing Louisiana rural land 
submarkets that were defined on the basis of homogeneous soil type alone (Figure
3.1). Submarkets A, G, H, and I (Figure 4.4) correspond exactly to Areas 1, 7, 8, 
and 9 (Figure 3.1), respectively. With the exception of Grant Parish, Submarket B in 
Figure 4.4 is identical to Area 2 in Figure 3.1. Grant Parish, which was included with 
Area 3 in Figure 3.1, clustered with other parishes bordering the Red River to form 
Submarket B in Figure 4.4. Slight re-grouping of parishes in Areas 4, 5, and 6 
(Figure 3.1) into Submarkets D, E, and F (Figure 4.4) reflected more homogeneous 
regions with respect to physical and socio-economic characteristics.
Principal component analysis and cluster analysis provided a multivariate 
strategy that allowed the examination of the combined effects of physical and socio­
economic characteristics in delineating rural land submarkets in Louisiana. Previous 
studies of the Louisiana rural land market have not attempted to use quantitative 
techniques with multiple variables to segment the aggregate market into submarkets. 
Multivariate procedures allowed refinement of existing rural land submarket areas 
using multiple variables.
CHAPTER 5
RESULTS OF THE LOUISIANA RURAL LAND MARKET SURVEY
In this chapter, descriptive statistics for the 948 rural real estate sales reported 
by respondents in the first section of the Louisiana Rural Land Market Survey are 
presented and discussed on a statewide basis and by the submarket areas defined in 
Chapter 4. These 948 sales are the primary data used in the estimation of rural land 
hedonic models whose results are discussed in Chapter 6, Selected statistics by parish 
for the actual sales collected in section one are presented in Appendix B. A summary 
of descriptive statistics, for typical crop rental arrangements and estimates o f the value 
of different types o f rural land, are presented and discussed in Appendix C. 
Statewide Analysis
As part o f the survey, the respondent was asked to indicate the primary 
agricultural enterprise (if any) of each tract reported. One of eight primary 
agricultural enterprises (corn, cotton, soybeans, sugar cane, rice, pastureland, pine 
timberland, or hardwood timberland) was indicated for 536 of the 948 sales reported. 
Mean and median rural real estate values and other selected information for the state 
and by primary enterprise are presented in Table 5.1. Cotton was listed as the primary 
enterprise on 122 of the 948 reported rural real estate tracts. Statewide results (Table
5.1) are presented for cotton, soybeans, sugar cane, rice, pastureland, pine timberland, 
and hardwood timberland. Results are not reported for corn because there were a 
limited number of sales reporting corn as the primary commodity for the tract.
93
Table 5.1. Mean and Median Land Values and Other Selected Characteristics, State Summary, 1994 Louisiana Rural Land Market 
Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
State Summary 
Price Per Acre ($)
948
125 12,500 731 1,037 1,001.18
Size (acres) 10 5,889 70 176 408.75
Percent Cropland 0 100 0 29 42.16
Percent Pastureland 0 100 0 15 32.28
Percent Timberland 0 100 0 22 39.10
Sales with Cotton as Primary Enterprise 
Price Per Acre ($)
122
313 1,603 650 723 289.37
Size (acres) 14 2,412 172 317 367.45
Percent Cropland 35 100 92 87 14.07
Government Program Base Acres 0 1,142 67 123 173.23
Sales with Soybeans as Primary Enterprise 
Price Per Acre ($)
68
246 2,941 550 655 461.29
Size (acres) 13 5,889 103 299 790.82
Percent Cropland 35 100 92 88 14.44
Sales with Sugar Cane as Primary Enterprise 
Price Per Acre ($)
23
1,000 2,935 1,210 1,467 564.97
Size (acres) 17 1,796 69 375 625.15
Percent Cropland 30 100 92 84 21.47
Sales with Rice as Primary Enterprise 
Price Per Acre ($)
70
222 1,834 700 737 232.67
Size (acres) 29 5,555 162 391 751.93
Percent Cropland 28 100 93 90 11.65
Government Program Base Acres 0 370 57 72 78.72
(table con’d) o■t*
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
98
215 4,285 724 917 608.27
Size (acres) 12 620 70 95 88.67
Percent Pastureland 20 100 92 83 21.32
Sales with Pine Timber 
as Primary Enterprise 
Price Per Acre ($)
122
150 12,500 600 920 1,204.11
Size (acres) 10 1,560 60 107 204.64
Percent Timberland 32 100 100 97 10.96
Sales with Hardwood Timber 
as Primary Enterprise 
Price Per Acre ($)
27
125 1,350 425 514 327.99
Size (acres) 10 643 65 122 147.48
Percent Timberland 38 100 100 94 15.48
S O
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Estimates presented in Table 5.1 indicate that the median value of real estate 
during the survey period was $731 per acre while the mean value was $1,037. These 
estimates, along with other statistics reported in Table 5.1, indicate substantial 
variability in per acre real estate values. On a statewide basis, per acre values range 
from $125 to $12,500, with a standard deviation estimated at 1,001.18. Moreover, the 
sample estimates indicate that the mean size of tract was 176 acres and the mean 
amount of cropland on tracts was 29 percent.
Mean per acre values for primary enterprises of cropland were estimated to 
range from $655 for soybeans to $1,467 for sugar cane. Similarly, mean per acre 
values for other enterprises ranged from $514 for hardwood timberland to $920 for 
pine timberland. The mean government program base acreage was 123 acres for 
cotton as compared to 72 acres for rice.
Mean per acre values by primary enterprise also indicate substantial variability. 
For example, the standard deviation for cotton in Table 5.1 indicates that 
approximately 68 percent o f the reported land sales where cotton is the primary 
commodity are expected to fall in the price interval of $434 to $1,012 (the mean plus 
and minus one standard deviation). The variability is due to locational, productivity, 
size, and other differences that exist among reported real estate sales.
The rural land market survey also asked respondents to identify the principle 
reason for purchase of each sale tract (Figure 5.1). Respondents listed the principle 
reason for purchasing real estate for 607 tracts. Results indicate that expansion of 
land holdings (38.4 percent), investment (29 percent), establishing a rural residence
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Figure 5.1. Reason for Real Estate Purchase,' 1994 Louisiana Rural Land Market 
Survey, January 1, 1993 to June 30, 1994 Sale Period.
* Of 948 reported sales, respondents identified principle reason for purchase for 607 
tracts.
(17.3 percent), and establishing a farm (11.2 percent) were the most frequent reasons 
for purchasing real estate in the survey sample.
Respondents also identified other significant influences on land value for each 
sale tract. The frequency distribution of responses to this question is illustrated in 
Figure 5.2. Respondents provided information on 611 sale tracts o f rural real estate. 
Results indicate no other significant influences on land value for the majority o f tracts
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Figure 5.2. Real Estate Value Influences,* 1994 Louisiana Rural Land Market Survey, 
January I, 1993 to June 30, 1994 Sale Period.
’ Of 948 reported sales, 611 responses included other significant influences on land 
value.
reported (65 percent). However, the results also indicate the presence of sizeable 
influences from factors such as residences, flooding, recreation, urban development, 
and highways.
Area Analysis
One secondary objective of this study was to provide information on rural real 
estate sales by homogeneous land market area, based on data reported in section one
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of the Louisiana Rural Land Market Survey. Using the homogeneous rural land 
market areas defined in Figure 4.4, Tables 5.2 through 5.9 summarize the data for 
submarket areas A through H. Submarket I (the metropolitan New Orleans area) 
reported limited rural real estate transactions and is not included in the analysis. Each 
table summarizes the data for the entire submarket area and then reports a summary 
by primary enterprise in the area. Statistics are not reported for a primary enterprise 
where fewer than five sales were reported for the area.
Submarket A: Western Area
The Western Area includes four parishes (Beauregard, De Soto, Sabine, and 
Vernon) bordering the western boundary of Louisiana along the Toledo Bend 
Reservoir. Table 5.2 summarizes selected characteristics of reported sales in the 
Western Area. This area had the largest number of sales reported (216), representing 
23 percent o f the sales reported in the state. Per acre values ranged from $140 to 
$12,500, with a median of $717 and a mean of $975. Tract size varied from a 
minimum of 10 acres to a maximum of 5,052 acres. Tracts in the Western Area were 
typically small in size. The median tract size was 39 acres, with a mean tract size of 
105 acres. The enterprise mix was varied. Cropland acreage on any single tract in 
the Western Area ranged from zero to 90 percent of total acres.
Compared to other production areas, a much smaller number o f reported sales 
included the primary enterprise of the tract in the Western Area. Pastureland, pine 
timberland, and hardwood timberland were the primary enterprises reported in the 
area. Tracts with pine timberland as the primary enterprise had the highest median
Table 5.2. Mean and Median Land Values and Other Selected Characteristics, Western Area, 1994 Louisiana Rural Land Market
Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Western Area
Price Per Acre ($)
216
140 12,500 717 975 1,095.47
Size (acres) 10 5,052 39 105 389.87
Percent Cropland 0 90 0 1 6.99
Percent Pastureland 0 100 0 10 27.25
Percent Timberland 0 100 0 19 37.28
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
15
313 2,303 675 814 538.48
Size (acres) 12 620 40 108 155.81
Percent Pastureland 47 100 90 79 20.77
Sales with Pine Timber 
as Primary Enterprise 
Price Per Acre ($)
13
350 12,500 849 1,699 3,275.98
Size (acres) 20 1,560 56 287 565.44
Percent Timberland 50 100 100 96 13.83
Sales with Hardwood Timber 
as Primary Enterprise 
Price Per Acre ($)
6
200 1,350 572 682 470.93
Size (acres) 10 90 50 50 32.25
Percent Timberland 50 100 100 89 20.10
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($849) and mean ($1,699) per acre values. The reported standard deviation for price 
per acre ($3,275.98) was extremely large, reflecting the wide range of reported values 
relative to the number of observations. This wide range of values resulted from the 
variety of pine timberland tracts reported, ranging from cutover and pre-merchantable 
tracts to pulpwood and sawtimber tracts. Pine timberland reported the single highest 
price per acre ($12,500) in the Western Area. Pine timberland also had the largest 
median (56) and mean (287) acre size.
Submarket B: Red River Area
The Red River Area includes six parishes (Bossier, Caddo, Natchitoches, Grant, 
Rapides, and Red River) in northwest Louisiana that border the northern most portions 
of the Red River. The area includes two Metropolitan Statistical Areas: Shreveport 
in Caddo Parish and Alexandria in Rapides Parish.
The survey reported 151 sales in the area (Table 5.3), representing 16 percent 
o f the sales reported in the state. Per acre values ranged from $125 to $9,351, with 
a median of $558 and a mean of $847. Tract size varied from a minimum of 10 acres 
to a maximum of 1,736 acres. The median tract size was 80 acres, with a mean tract 
size o f 175 acres.
Eighty-two percent of the sales reported in the Red River Area indicated one 
of five primary enterprises (cotton, soybeans, pastureland, pine timberland, or 
hardwood timberland). Twenty-three tracts, with pastureland as the primary 
enterprise, had the highest median ($723) and mean ($1,052) per acre values. Tracts 
with pastureland as the primary enterprise ranged in value from $405 to $2,619 per
i
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Table 5.3. Mean and Median Land Values and Other Selected Characteristics, Red River Area, 1994 Louisiana Rural Land Market
Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Red River Area 
Price Per Acre ($)
151
125 9,351 558 847 909.01
Size (acres) 10 1,736 80 175 266.48
Percent Cropland 0 100 0 27 41.73
Percent Pastureland 0 100 0 17 34.31
Percent Timberland 0 100 0 42 47.57
Sales with Cotton as Primary Enterprise 
Price Per Acre ($)
27
313 1,603 646 800 442.31
Size (acres) 41 1,263 179 376 367.67
Percent Cropland 73 100 94 93 6.50
Government Program Base Acres 0 580 69 132 169.56
Sales with Soybeans as Primary Enterprise 
Price Per Acre ($)
13
250 979 400 480 198.41
Size (acres) 72 1,736 146 353 457.11
Percent Cropland 50 100 91 85 15.69
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
23
405 2,619 723 1,052 708.81
Size (acres) 12 249 70 88 72.42
Percent Pastureland 20 100 98 82 24.62
Sales with Pine Timber 
as Primary Enterprise 
Price Per Acre ($)
51
229 2,000 502 798 591.18
Size (acres) 10 320 59 79 70.63
Percent Timberland 47 100 100 97 10.60
(table con’d)
Selected Land Tract Characteristics
Number of 
Sale Reported Minimum Maximum Median Mean
Standard
Deviation
Sales with Hardwood Timber 
as Primary Enterprise 
Price Per Acre ($)
10
125 760 281 356 202.36
Size (acres) 20 445 53 132 157.78
Percent Timberland 38 100 100 94 19.61
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acre. Interpreting the standard deviation under the assumptions of the central limit 
theorem, 68 percent of the reported sales are expected to fall within one standard 
deviation ($708.81) of the mean. In this instance, the interval is $343 to $1,761 per 
acre.
Pine timberland was the most often reported primary enterprise (51 sales) in 
the Red River Area. Tracts identified as primarily pine timberland or hardwood 
timberland enterprises reported medians of 100 percent timberland.
Tracts with cotton as the primary enterprise reported the largest median (179 
acres) and mean (376 acres) size. Government program base acreage in cotton ranged 
from zero to 580 acres among the 27 sales reported. Median (69 acres) and mean 
(132 acres) base acreages in cotton were well below the reported median and mean 
for all cotton tracts in the area.
Submarket C: North Central Area
The North Central Area includes eight parishes (Bienville, Claiborne, Jackson, 
La Salle, Lincoln, Union, Webster, and Winn). Table 5.4 summarizes selected 
characteristics of 82 reported sales in the North Central Area. Per acre values ranged 
from $150 to $2,152, with a median of $588 and a mean of $648. Tract size ranged 
from 10 to 370 acres. Tracts in the North Central Area were typically small in size. 
The median tract size was 63 acres, with a mean tract size of 92 acres.
Seventy percent of the tracts in the North Central Area indicated one of two 
primary enterprises (pastureland or pine timberland). Thirty-one tracts reported pine 
timberland as the primary enterprise. The median per acre price of pine timberland
ITable 5.4. Mean and Median Land Values and Other Selected Characteristics, North Central Area, 1994 Louisiana Rural Land
Market Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
North Central Area 
Price Per Acre ($)
82
150 2,152 588 648 343.05
Size (acres) 10 370 63 92 82.72
Percent Cropland 0 0 0 0 0.00
Percent Pastureland 0 100 0 32 42.75
Percent Timberland 0 100 50 52 46.29
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
26
424 1,042 618 699 198.35
Size (acres) 15 370 103 121 89.65
Percent Pastureland 38 100 88 83 19.04
Sales with Pine Timber 
as Primary Enterprise 
Price Per Acre ($)
31
150 1,574 500 641 361.50
Size (acres) 10 331 48 68 70.81
Percent Timberland 97 100 100 99 0.66
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was $500, with a mean of $641. The standard deviation of pine timberland was 
$361.50, meaning that approximately 68 percent of reported sales are expected to fall 
within the range of $280 to $1,003 per acre. Pine timberland tracts were relatively 
small in size, reporting a median of 48 acres and a mean of 68 acres. The median and 
mean per acre price for 26 sales of pastureland were $618 and $699, respectively. 
The median tract size for pastureland was 103 acres, with a mean tract size of 121 
acres.
Submarket D: North Delta Area
The North Delta Area includes nine parishes associated with the Macon Ridge, 
Mississippi Delta, and Ouachita River Delta areas (Caldwell, East Carroll, Franklin, 
Madison, Morehouse, Ouachita, Richland, Tensas, and West Carroll). Ouachita Parish 
contains the Monroe Metropolitan Statistical Area.
The survey reported 131 sales in the area (Table 5.5), representing 14 percent 
o f total survey responses. Per acre values ranged from $186 to $1,400, with a 
median of $586 and a mean of $640. Tract size varied from a minimum of 17 acres 
to a maximum of 2,412 acres. Tracts in the North Delta Area were typically larger 
than other areas of the study. The median tract size was 133 acres, with a mean tract 
size o f 246 acres. Based on the median and mean percents of tracts in cropland, 
pastureland, and timberland, results indicate that tracts were mostly cropland.
Over half (61 percent) o f the sales reported in the North Delta Area involved 
cotton as the primary enterprise. Cotton tracts reported the highest median ($642) and 
mean ($699) prices per acre. The standard deviation for cotton tracts was $229.99,
Table 5.5. Mean and Median Land Values and Other Selected Characteristics, North Delta Area, 1994 Louisiana Rural Land
Market Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
North Delta Area 
Price Per Acre ($)
131
186 1,400 586 640 236.69
Size (acres) 17 2,412 133 246 327.28
Percent Cropland 0 100 90 76 31.93
Percent Pastureland 0 100 0 7 20.75
Percent Timberland 0 100 0 8 22.76
Sales with Cotton as Primary Enterprise 
Price Per Acre ($)
80
350 1,400 642 699 229.99
Size (acres) 17 2,412 163 263 322.25
Percent Cropland 35 100 90 86 14.34
Government Program Base Acres 0 1,142 66 123 184.04
Sales with Soybeans as Primary Enterprise 
Price Per Acre ($)
21
246 750 501 502 141.58
Size (acres) 34 600 80 113 126.64
Percent Cropland 53 98 95 87 12.83
Sales with Rice as Primary Enterprise 
Price Per Acre ($)
5
375 780 475 536 165.39
Size (acres) 160 2,176 408 742 815.87
Percent Cropland 90 100 97 96 4.06
Government Program Base Acres 0 370 166 163 139.89
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
6
215 755 472 488 176.10
Size (acres) 36 107 59 64 27.67
Percent Pastureland 27 97 87 79 26.16
o
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implying that approximately 68 percent of reported sales are expected to fall within 
the range of $469 to $929 per acre. These tracts ranged in size from 17 acres to 
2,412 acres, with a median of 163 acres and mean of 263 acres. Base acres in the 
cotton government program ranged from zero to 1,142 acres. The median (66 acres) 
and mean (123 acres) base acreages were well below total median and mean acreages 
of cotton in the area.
Another 16 percent of the reported sales indicated soybeans as the primary 
enterprise. The mean price per acre ($501) for the 21 tracts reported was close to 
median ($502). The standard deviation for soybean tracts was $141.58, implying that 
approximately 68 percent of reported sales are expected to fall within the range of 
$360 to $644 per acre. The median size of soybean tracts was 80 acres, with a mean 
size o f 113 acres.
Submarket E: Southwest Area
The Southwest Area includes eight parishes (Acadia, Allen, Calcasieu, 
Cameron, Evangeline, Jefferson Davis, Lafayette, and Vermilion) located near the Gulf 
o f Mexico in the southwest corner of the state. The area includes two Metropolitan 
Statistical Areas: Lake Charles in Calcasieu Parish and Lafayette in Lafayette Parish.
Table 5.6 summarizes selected characteristics of the 119 reported sales in the 
Southwest Area. Per acre values ranged from $300 to $4,285, with a median of $793 
and a mean of $1,038. Tract size ranged from 10 acres to 735 acres. The median 
tract size was 100 acres, with a mean tract size of 158 acres.
Table 5.6. Mean and Median Land Values and Other Selected Characteristics, Southwest Area, 1994 Louisiana Rural Land Market
Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Southwest Area 
Price Per Acre ($)
119
300 4,285 793 1,038 748.18
Size (acres) 10 735 100 158 174.70
Percent Cropland 0 100 81 51 45.62
Percent Pastureland 0 100 0 9 26.02
Percent Timberland 0 100 0 8 26.12
Sales with Soybeans as Primary Enterprise 
Price Per Acre ($)
10
417 2,941 925 1233 804.95
Size (acres) 14 88 42 41 22.49
Percent Cropland 89 100 94 95 4.93
Sales with Rice as Primary Enterprise 
Price Per Acre ($)
57
380 1,834 780 788 217.79
Size (acres) 29 643 140 ' 201 171.46
Percent Cropland 28 100 92 89 12.29
Government Program Base Acres 0 300 57 72 70.33
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
6
799 4,285 1,000 1,556 1,344.73
Size (acres) 12 83 67 55 31.05
Percent Pastureland 95 100 100 99 2.35
Sales with Pine Timber 
as Primary Enterprise 
Price Per Acre ($)
5
300 600 527 490 120.80
Size (acres) 10 258 145 116 103.06
Percent Timberland 85 100 100 97 6.71
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Forty-eight percent of the reported sales in the Southwest Area included rice 
as the primary enterprise. These 57 sales represented 81 percent of all tract sales 
statewide involving rice as primary enterprise. Median ($780) and mean ($788) prices 
per acre were very close. The standard deviation ($217.79) was also relatively small, 
implying that 68 percent o f the reported rice tracts are expected to fall in the range of 
$570 to $1,006 per acre. Tract size ranged from 29 to 643 acres, with a median of 
140 acres and a mean of 201 acres. The government rice program base acres ranged 
from zero to 300 acres, with a median of 57 acres and mean of 72 acres.
Eight percent of the reported sales included soybeans as the primary enterprise. 
The median ($925) and mean ($1,233) price per acre for the 10 soybean tracts were 
extremely high when compared to soybean land reported in other areas. This could 
possibly be attributed to the location of these sales relative to the Lake Charles and 
Lafayette Metropolitan Statistical Areas. The standard deviation for soybean tracts 
was $804.95, implying that approximately 68 percent of reported sales are expected 
to fall within the range of $428 to $2,038 per acre. The size of soybean tracts were 
relatively small, ranging from a minimum of 14 acres to a maximum of 88 acres. The 
median size of 42 acres was very close to the mean size of 41 acres.
Submarket F: Central Delta Area
The Central Delta Area includes five parishes (Avoyelles, Catahoula, 
Concordia, Pointe Coupee, and St. Landry). Table 5.7 summarizes selected
characteristics for the 103 sales reported in the area, which represent 11 percent of 
statewide sales. Per acre values ranged from $157 to $2,206, with a median of $650
I l l
and a mean of $733. Tract size varied from a minimum of 13 acres to a maximum 
of 5,889 acres. Tract size exhibited a median of 121 acres and a mean of 386 acres.
Fifty-four percent of the 103 sales indicated a primary crop. Soybeans (23 
sales) and cotton (14 sales) were the most frequently indicated crops. Soybean tracts 
ranged in value from $300 to $1,027 per acre, with a median of $550 and a mean of 
$574. The standard deviation was $182.78, implying that approximately 68 percent 
o f reported soybean tracts are expected to fall in the range of $391 to $757 per acre. 
Tract size ranged from 13 acres to 5,889 acres, with a median of 150 acres and a 
mean of 562 acres. The 5,889 acre soybean tract was the largest o f any reported sale 
in the Louisiana Rural Land Survey. The size standard deviation of 1,278.91 acres 
was also extremely large.
Cotton tracts reported median and mean prices per acre o f $681 and $739, 
respectively. The standard deviation for cotton tracts was $207.65, implying that 
approximately 68 percent of reported sales are expected to fall within the range of 
$531 to $947 per acre. These tracts ranged in size from 14 acres to 1,907 acres, with 
a median of 256 acres and mean of 457 acres. Base acres in the government cotton 
program ranged from zero to 325 acres. The median (55 acres) and mean (94 acres) 
base acreages were well below total median and mean acreages o f cotton in the area.
Eight rice tracts ranged in value from $222 per acre to $700 per acre, with 
similar median ($529) and mean ($496) prices. The standard deviation was $148.19, 
implying that 68 percent of the reported rice tracts are expected to fall in the range of 
$348 to $644 per acre. Tract size varied from 102 acres to 5,555 acres, with a median
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Table 5.7. Mean and Median Land Values and Other Selected Characteristics, Central Delta Area, 1994 Louisiana Rural Land
Market Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Central Delta Area 
Price Per Acre ($)
103
157 2,206 650 733 376.22
Size (acres) 13 5,889 121 386 871.12
Percent Cropland 0 100 50 48 45.95
Percent Pastureland 0 100 0 11 30.39
Percent Timberland 0 100 0 5 20.56
Sales with Cotton as Primary Enterprise 
Price Per Acre ($)
14
459 1,300 681 739 207.65
Size (acres) 14 1,907 256 457 512.14
Percent Cropland 35 99 93 85 18.53
Government Program Base Acres 0 325 55 94 114.88
Sales with Soybeans as Primary Enterprise 
Price Per Acre ($)
23
300 1,027 550 574 182.78
Size (acres) 13 5,889 150 562 1,278.91
Percent Cropland 35 100 92 87 17.58
Sales with Rice as Primary Enterprise 
Price Per Acre ($)
8
222 700 529 496 148.19
Size (acres) 102 5,555 1,077 1,528 1,760.05
Percent Cropland 73 100 91 91 9.33
Government Program Base Acres 0 64 0 15 27.94
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
5
310 2,099 987 988 707.31
Size (acres) 20 110 38 52 34.42
Percent Pastureland 90 100 95 95 5.00
(table con’d)
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Sales with Cora as Primary Enterprise 
Price Per Acre ($)
6
750 1,093 900 907 141.03
Size (acres) 17 158 65 70 49.65
Percent Cropland 84 100 99 96 6.24
Government Program Base Acres 0 30 0 8 12.68
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of 1,077 acres and a mean of 1,528 acres. The government rice program base acres 
were much smaller, ranging from zero to 64 acres, with a zero median and 15 acre 
mean.
A limited number o f sales reported corn or pastureland as the primary 
enterprise. These tracts, however, had the highest median and mean prices per acre 
for the area. The median value per acre of corn tracts was $900, with a mean of 
$907. The standard deviation of corn was $141.03, implying that 68 percent of the 
reported corn tracts were expected to fall in the range of $766 to $1,048 per acre. 
Acreage size was relatively small, ranging from 17 acres to 158 acres, with a median 
of 65 acres and a mean of 70 acres. Government program corn base acres were also 
small, ranging from zero to 30 acres, with a median of zero and mean of eight acres. 
Pastureland tracts had a median of $987 per acre and a mean of $988 per acre. 
Acreage on pastureland tracts ranged from 20 to 110 acres, with a median of 38 acres 
and a mean of 52 acres.
Submarket G: Southeast Area
The Southeast Area includes eight parishes (East Baton Rouge, East Feliciana, 
Livingston, St. Helena, St. Tammany, Tangipahoa, Washington, and West Feliciana). 
East Baton Rouge Parish includes the Baton Rouge Metropolitan Statistical Area. 
Table 5.8 summarizes selected characteristics of reported sales in the Southeast Area. 
Per acre prices ranged from $475 to $7,564, with a median of $1,966 and a mean of 
$2,298. Tract size varied from 10 acres to 975 acres. The Southeast Area had the 
smallest median and mean tract sizes of any area in the study. The median tract size
Table 5.8. Mean and Median Land Values and Other Selected Characteristics, Southeast Area, 1994 Louisiana Rural Land Market
Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Southeast Area 
Price Per Acre ($)
105
475 7,564 1,966 2,298 1,364.17
Size (acres) 10 975 54 87 127.53
Percent Cropland 0 90 0 4 17.85
Percent Pastureland 0 100 0 26 39.03
Percent Timberland 0 100 10 36 42.20
Sales with Dairy as Primary Enterprise 
Price Per Acre ($)
7
749 1,398 1,099 1,102 224.02
Size (acres) 70 208 179 153 51.73
Percent Pastureland 74 98 85 85 12.04
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
11
600 1,966 1,200 1,164 424.36
Size (acres) 15 182 80 83 43.50
Percent Pastureland 33 98 89 79 22.40
Sales with Pine Timber 
as Primary Enterprise 
Price Per Acre ($)
16
700 2,514 1,457 1,550 561.21
Size (acres) 15 445 80 131 129.43
Percent Timberland 32 100 100 91 18.95
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was 54 acres, with a mean tract size of 87 acres. Based on the median and mean 
values of the percents in cropland, tracts in the area could be characterized as having 
few cropland acres.
A limited number o f sales indicated a primary enterprise (pastureland, dairy, 
or pine timberland). Per acre values reported for all three enterprises were 
considerably higher than for similar tracts in other areas of the study, possibly 
indicating the influence of nonagricultural factors on market value. Tracts with pine 
timberland as the primary enterprise had the highest median ($1,457) and mean 
($1,550) per acre values. The standard deviation ($561.21) implies that 68 percent of 
the reported pine timberland tracts are expected to fall in the range of $989 to $2,111 
per acre. Median and mean tract sizes for pastureland, dairy, and pine timberland 
tended to be above that of the total area, while median and mean prices per acre were 
below area values.
Submarket H: Sugar Cane Area
The Sugar Cane Area includes 11 parishes (Ascension, Assumption, Iberia, 
Iberville, Lafourche, St. James, St. John the Baptist, St. Martin, St. Mary, Terrebonne, 
and West Baton Rouge) in or adjacent to the Atchafalaya River Basin. Terrebonne 
Parish includes the Houma Metropolitan Statistical Area.
The survey reported only 41 sales in the area (Table 5.9). Per acre values 
ranged from $384 to $6,500, with a median of $1,210 and a mean of $1,647. Tract 
size varied from a minimum of 15 acres to a maximum of 1,796 acres. The median 
tract size was 63 acres, with a mean tract size of 257 acres.
Table 5.9. Mean and Median Land Values and Other Selected Characteristics, Sugar Cane Area, 1994 Louisiana Rural Land Market
Survey, January 1, 1993 to June 30, 1994 Sale Period.
Selected Land Tract Characteristics
Number of 
Sales Reported Minimum Maximum Median Mean
Standard
Deviation
Sugar Cane Area 
Price Per Acre ($)
41
384 6,500 1,210 1,647 1,065.54
Size (acres) 15 1,796 63 257 492.57
Percent Cropland 0 100 44 47 44.75
Percent Pastureland 0 100 0 20 37.48
Percent Timberland 0 85 0 5 16.30
Sales with Sugar Cane as Primary Enterprise 
Price Per Acre ($)
20
1,000 2,935 1,205 1,501 595.32
Size (acres) 17 1,796 69 414 663.21
Percent Cropland 30 100 90 82 22.06
Sales with Pasture as Primary Enterprise 
Price Per Acre ($)
6
384 1,429 844 887 381.86
Size (acres) 25 218 90 109 72.05
Percent Pastureland 38 100 89 76 29.43
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Twenty of the reported sales in the Sugar Cane Area involved sugar cane as 
the primary enterprise. Sugar cane tracts were similar to statistics reported for the 
area, with a median of $1,205 per acre and a mean of $1,501 per acre. The standard 
deviation was $595.32, implying that 68 percent of the reported sugar cane tracts are 
expected to fall in the range of $906 to $2,096 per acre. Tract size ranged from 17 
acres to 1,796 acres. While the median (69 acres) was close to that o f the area as a 
whole, the mean of 414 acres was greater than that of the area.
A small number o f tracts with pastureland as the primary enterprise were also 
reported. The median price of these tracts was $844 per acre, with a mean of $887 
per acre. Both values were below that of the area as a whole.
Summary
A relatively large variability in per acre rural real estate prices was indicated 
by a statewide analysis of the data. The mean per acre price of rural real estate was 
estimated at $1,037 with a standard deviation of 1,001.18. Similarly, rural land values 
varied when classified by type of primary commodity. Mean per acre prices for 
cropland varied from $655 per acre for sales where soybeans were the primary 
commodity to $1,467 per acre when sugar cane was the primary commodity.
Other information indicated that the most frequent reason for purchasing rural 
real estate was for expansion of land holdings. The majority o f respondents (65 
percent) did not indicate any other significant influences on prices; however, some 
respondents did report influences from factors such as residential development, 
flooding, recreation, urban development, and highways.
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Median prices per acre of rural land sales reported are summarized in Figure 
5.3 for eight of the nine rural land submarkets defined in Chapter 4. Submarket I 
(Metropolitan New Orleans) was not included in the current study due to limited data 
on rural land values. Median values ranged from $558 per acre in the Red River Area 
to $1,966 in the Southeast Area.
Results of the Louisiana Rural Land Market Survey indicated substantial 
variation in rural real estate values across the state and by primary commodity and 
area. Examples of factors influencing market value include soil productivity, distance 
to input and output markets, quality of access, proximity to urban areas, and supply 
and demand of suitable properties in respective areas. Hedonic regression analysis 
will be used in the next chapter as a means of estimating the importance of various 
characteristics of rural land in determining land values.
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CHAPTER 6 
RESULTS OF HEDONIC PRICING MODELS
The empirical approach used in this study required the estimation of equations 
in two stages. The first-stage involved the estimation of the hedonic or implicit price 
function for rural land as a function of its characteristics. The implicit prices o f the 
characteristics were then determined by calculating the partial derivative of the 
hedonic equation with respect to the characteristic and evaluating it for each reported 
sale. The second-stage involved estimating the inverse demand or bid function for the 
characteristic by regressing the implicit prices of the characteristic upon quantities of 
the characteristics, income, and other socio-economic variables that were hypothesized 
to explain the demand for the characteristic. Results of statistical tests of the models, 
the estimation of the first-stage hedonic models, the calculation of implicit prices for 
characteristics, and the estimation of second-stage bid functions are presented in this 
chapter.
Tests o f Model Assumptions
Breusch-Pagan-Godfrey, ARCH, Harvey, and Glejser tests (SHAZAM, 1993) 
for the assumption of constant variance (homoskedasticity) for the random disturbance 
term for each submarket model indicated failure to reject the null hypothesis of 
homoskedastic disturbance terms for each submarket model. Also, Pearson correlation 
coefficients were computed between all pairs of explanatory variables. The magnitude 
of the correlation coefficients did not suggest multicollinearity problems.
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The Shapiro-Wilk test statistic (W) was used to test the null hypothesis of 
normal random disturbance terms for each submarket model (Table 6.1). With the 
exception of the North Delta Submarket, the null hypothesis of normality was not 
rejected at the 0.05 level for all submarket models. Normality was not rejected for 
the North Delta Submarket at the 0.01 level.
First-Stage Hedonic Models
First-stage OLS hedonic regressions for each submarket area, using the model 
specification given by equation (3.14), are presented in Table 6.1. Each submarket 
column in Table 6.1 corresponds to an explanatory variable on the left-hand side. 
Because each rural land submarket is unique, models were individually specified. 
While variables such as size of tract (SIZE), value of improvements (VALUE), road 
frontage (ROADFT), distance to the largest town in the parish (DISFT), percent of 
mineral rights purchased (Mineral), and paved access road (RT) were included in all 
submarket models, the inclusion of other continuous and discrete explanatory variables 
depended on their relevance to each respective submarket. Only those variables 
included in each submarket model are shown to have a corresponding parameter 
estimate and t-ratio (Table 6.1).
The coefficient for size of tract (SIZE) was statistically significant and had the 
expected negative relationship with per acre land value in seven of the eight rural land 
submarket areas. The North Delta Area was the only submarket where the coefficient 
o f size was not statistically significant. The expected inverse relationship of size of 
tract and value may not exist because the North Delta Area is a major production area
Table 6.1. Estimated Coefficients of First-Stage Hedonic Models, by Rural Land Submarket Area, Louisiana, 1994.
Variable
Rural Land Submarket Area
Western
Red
River
North
Central
North
Delta Southwest
Central
Delta Southeast
Sugar
Cane
In SIZE -0.2700 -0.3759 -0.2582 0.0199 -0.1487 -0.0793 -0.2405 -0.1564
(-5.16)**‘a (-7.27)*** (-4.80)*’* (0.58) (-3.64)*’’ (-2.05)** (-4.40)**’ (-2.72)’**
CROP 0.0016 0.0003 -0.0043 -0.1 E-4 0.0062
(0.71) (0.26) (-3.56)*** (-0.01) (2.22)**
PAST 0.0012 0.0019 0.0050 -0.0012
(0.54) (i.o i) (3.10)*** (-0.77)
TIMB 0.0014 -0.0016 0.0021 -0.0033
(1.01) (-0.88) (1.50) (-2.39)***
VALUE 0.9E-6 0.9E-5 0.1E-4 0.3E-5 0.1E-4 0.1E-5 0.3E-5 -0.1E-5
(3.87)*** (6.38)*" (3.52)"* (1-11) (3.61)*** (0.77) (2.03)*’ (-0.48)
ROADFT 0.6E-5 0.3E-4 0.4E-4 -0.3E-4 -0.3E-5 0.3E-5 0.0001 0.4E-4
(0.12) (1.02) (0.69) (-1-05) (-0.18) (0.09) (1.98)** (1.02)
DISFT -0.2E-5 -0.2E-6 -0.4E-6 -0.4E-6 -0.5E-5 -0.3E-5 -0.2E-5 0.2E-5
(-1.68)* (-0.14) (-0.26) (-0.37) (-3.20)*** (-1.64)* (-2.00)’* (1.05)
MINERAL 0.0045 0.0025 -0.0006 0.0015 -0.0007 -0.0020 0.0040 0.0032
(2.62)*** (2.37)*’* (-0.56) (1.99)** (-0.67) (-1.60) (3.27)’** (1.26)
RT 0.3122 0.2815 0.2984 0.1140 0.3143 0.2155 0.1970 0.2717
(1.33) (2.77)*** (2.80)*** d-72)* (3.88)*** (2.30)** ., (LID* (1.78)*
(table con’d) to
Ii
Rural Land Submarket Area
Variable Western
Red
River
North
Central
North
Delta Southwest
Central
Delta Southeast
Sugar
Cane
RPE -0.1459 0.0861 0.0033 -0.1816 0.1003 -0.0647 -0.3534
(-0.66) (0.61) (0.30) (-2.05)** (1-02) (-0.58) (-1.65)
RP1 -0.0242 0.0522 -0.3223 -0.0998 -0.2074 0.2136
(-0-13) (0.37) (-2.91)*** (-0.85) (-1-45) d-38)
RPF -0.3239
(-2.63)***
RPR 0.4176
(1.83)**
0.3284
(2.16)*’
0.1899
(1.67)*
0.4447
(2.21)**
CB 0.3830
(2.37)***
0.2432
(3.49)*“
0.2377
(1-77)*
RB 0.2697
(1.53)
0.2380
(1.98)**
SC 0.3572
(1.50)
SI 0.2159
(2.05)**
0.1098
(0.92)
0.2123
(1.86)*
0.3382
(1.55)
S2 0.4196
(1.78)’
(table con’d)
t o•c*.
Rural Land Submarket Area
Variable Western
Red
River
North
Central
North
Delta Southwest
Central
Delta Southeast
Sugar
Cane
S3 0.2146
(2.04)**
S7 0.1416
(2.09)’*
0.2327
(1.34)
-0.1549
(-0.75)
S8 0.0906
(0.55)
0.5081
(3,06)’"
S10 0.5565
(4.11)*"
0.4240
(2.32)"
-0.2504
(-1.32)
Intercept 7.5264 7.4735 6.7762 6.1815 7.4178 6.7066 8.7369 7.2376
(32.28)"’ (28.61)*** (23.07)"* (32.86)*’* (32.31)*** (29.78)"* (26.57)*** (15.39)***
R2 0.24 0.55 0.50 0.26 0.56 0.35 0.47 0.57
F-Value 5.26 10.95 7.18 3.18 11.40 3.63 6.31 3.45
Wb 0.9883" 0.9810" 0.9871" 0.9643*** 0.9844" 0.9879" 0.9873" 0.9846"
N 216 151 82 131 119 103 105 41
Dependent Variable: In PRICE
“t-ratios are in parentheses; ‘"denotes significance at the 0.01 level, "denotes significance at the 0.05 level, and ‘denotes significance 
at the 0.10 level.
bShapiro-Wilk test statistic for normality; " ‘denotes significance at the 0.01 level, “ denotes significance at the 0.05 level.
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for cotton and other row crops and larger tracts may offer economies of size in 
production and thus command a premium over smaller tracts.
The value of improvements (VALUE) had an expected positive coefficient and 
was statistically significant in five submarket areas. While the coefficient for the 
amount of road frontage (ROADFT) was positive and statistically significant for the 
Southeast Area, it was not significant for any other submarket area. The coefficients 
for distance to the largest town in the parish (DISFT) had the expected negative sign 
in all four rural land submarket areas where the coefficient was statistically significant. 
Percent of mineral rights purchased (MINERAL) was statistically significant and had 
the expected positive coefficient in four rural land submarket areas. The presence of 
a paved access road (RT) had an expected positive coefficient and was statistically 
significant in seven of the eight rural land submarket areas. Coefficients o f the 
remaining explanatory variables are discussed by relevant submarket area.
Submarket A: Western Area
Respondents to the 1994 Louisiana Rural Land Market Survey cited 
investment, expansion, and residence as the most frequently given reasons for tract 
purchase in the Western Area. Less often cited reasons for purchase included 
recreation, commercial development, and establishment of a farm. Thus, discrete 
variables for investment (RPI), expansion (RPE), and residence (RPR) were included 
in the first-stage hedonic model for the Western Area (Table 6.1). Results o f this 
analysis indicated a significant coefficient for RPR. The positive value for this 
coefficient was expected because of residential competition for rural land.
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Geo-referencing the location of reported sales in the Western Area indicated 
that 164 of the 216 tracts (76 percent) were located in the Coastal Plain general soil 
area. The remaining tracts were located in the Gulfcoast Flatwoods and Minor 
Floodplains (see Figure 3.4). A soil type binary variable (SI) was included in the 
analysis to measure the effect of soils on land values. Results in Table 6.1 indicate 
that the discrete variable for tracts located in the Coastal Plain (SI) resulted in a 
statistically significant and positive coefficient. These results suggest that the hilly 
Coastal Plain, which is highly suitable for growing softwood timber, is priced at a 
premium over the Gulfcoast Flatwoods and Minor Floodplains that are suitable for 
slower growing hardwood timber. In addition, the upland regions are generally 
subject to greater demand for alternative uses, such as residences.
Other statistically significant variables in the model included size o f tract 
(SIZE), value of improvements (VALUE), distance to the largest town in the parish 
(DISFT), and percent of mineral rights purchased (MINERAL). The expected signs 
for all statistically significant coefficients in the Western Area rural land value model 
were correct.
Submarket B: Red River Area
Red River Area respondents also indicated that investment, expansion, and 
residence were the most frequently given reasons for tract purchase. Less often cited 
reasons for purchase included recreation, commercial development, and establishment 
of a farm. Including discrete variables into the Red River model for investment (RPI), 
expansion (RPE), and residence (RPR) resulted in a statistically significant coefficient
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for RPR. This relationship was expected because of residential competition for rural 
land in the rural urban fringe areas of Shreveport and Alexandria.
Geo-referencing each of the 151 reported sales in the Red River Area indicated 
that 65 of the tracts (43 percent) were located in the highly productive Recent- 
AUuvium Red River general soil area. Fifty-seven tracts (38 percent) were located in 
the Coastal Plain general soil area. The remaining tracts were located in the Gulfcoast 
Flatwoods and Minor Floodplains. Discrete variables for the tracts located in the 
Coastal Plain (SI) and the Red River (S8) general soil areas were included in the 
analysis to measure the effect of type of soil on land values. Neither o f these 
variables were statistically significant.
Over 9,000 acres of government program crop base acreage were reported by 
Red River Area respondents. The largest proportion of reported base acreage was 
cotton base (39 percent), with the remaining base divided between smaller amounts 
of rice, wheat, corn, oat, and grain sorghum acreage. A discrete variable for the 
presence of cotton base (CB) was included in the model. As indicated in Table 6.1 
the coefficient of this variable was both statistically significant and positive.
Other statistically significant variables in the model included size of tract 
(SIZE), value of improvements (VALUE), percent of mineral rights purchased 
(MINERAL), and presence of a paved access road (RT). The expected signs for all 
statistically significant coefficients in the Red River Area land value model were 
correct.
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Submarket C: North Central Area
North Central Area respondents indicated that expansion was the most 
frequently given reason for tract purchase. Less often cited reasons for purchase 
included investment, residence, recreation, commercial development, and establishment 
of a farm. A discrete variable in the North Central Area model for expansion (RPE) 
did not indicate a statistically significant relationship between expansion and rural land 
values.
Geo-referencing each of the 82 reported sales in the North Central Area 
indicated that 65 of the tracts (79 percent) were located in the Coastal Plain general 
soil area. The remaining tracts were located in the Gulfcoast Flatwoods and Minor 
Floodplains. As Table 6.1 indicates, including a discrete variable for the tracts located 
in the Coastal Plain (SI) resulted in a statistically significant positive coefficient. Like 
the Western Area, the North Central Area is a major softwood and hardwood timber 
production area.
Twenty-six of the 82 tracts of rural land reported pasture as the primary 
enterprise. Because pasture and hay production are complementary enterprises to the 
expanding poultry industry in the North Central Area, percent o f tract in pasture 
(PAST) was expected to have a positive influence on per acre land values. As Table
6.1 indicates, the coefficient of the continuous explanatory variable PAST was both 
statistically significant and positive.
Other statistically significant variables in the model were size of tract (SIZE), 
value of improvements (VALUE), and presence of a paved access road (RT). The
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signs were consistent with prior expectations for all statistically significant coefficients 
in the North Central Area rural land value model.
Submarket D: North Delta Area
North Delta Area survey respondents indicated that expansion, investment, and 
establishment o f a farm were the most frequently given reasons for tract purchase. 
Less often cited reasons for purchase included recreation and residence. Including 
discrete variables into the North Delta Area model for investment (RPI), expansion 
(RPE), and establishment of a farm (RPF) resulted in statistically significant and 
negative coefficients for all three variables. The inverse relationship between these 
variables and per acre land prices was expected if these were marginal tracts of 
agricultural land that tend to change hands frequently.
Geo-referencing each of the 131 reported sales in the North Delta Area 
indicated that 66 of the tracts (50 percent) were located in the highly productive 
Recent-Alluvium Mississippi River general soil area, a major cotton producing area. 
Most of the remaining tracts were located in the Recent-Alluvium Ouachita River and 
Southern Mississippi Valley Silty Uplands general soil areas. A discrete variable for 
the tracts located in the Recent-Alluvium Mississippi River (S7) general soil area 
resulted in a statistically significant and positive coefficient.
Over 12,000 acres of government program crop base acreage were reported by 
North Delta Area respondents. The largest proportion of reported base acreage was 
cotton base (78 percent), with the remaining base divided between smaller amounts 
of rice, wheat, corn, oat, and grain sorghum acreage. A discrete variable for the
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presence of cotton base (CB) was included in the model. Results presented in Table
6.1 indicate that this variable had a positive and statistically significant influence on 
rural land values.
Other statistically significant variables in the model included percent of mineral 
rights purchased (MINERAL), and the presence of a paved access road (RT). The 
expected signs were consistent with prior expectations for all statistically significant 
coefficients in the North Delta Area rural land value model.
Submarket E: Southwest Area
Expansion and investment were the most frequently given reasons for tract 
purchase by Southwest Area respondents. Less often cited reasons for purchase 
included residence and establishment of a farm. Including discrete variables into the 
Southwest Area model for investment (RPI) and expansion (RPE) resulted in estimated 
coefficients that were not statistically significant for either variable.
Geo-referencing each of the 1)9 reported sales in the Southwest Area indicated 
that 80 of the tracts (67 percent) were located in the Gulfcoast Prairies general soil 
area. The Gulfcoast Prairies are important areas of agricultural production, especially 
rice and soybeans. Nineteen reported tracts (16 percent) were located in the Southern 
Mississippi Valley Silty Uplands. Most of the remaining tracts were located in the 
Gulfcoast Flatwoods and Minor Floodplains general soil areas. Coefficients for 
discrete variables of tracts located in the Gulfcoast Prairies (S3) and Southern 
Mississippi Valley Silty Upland (S10) general soil areas were statistically significant 
and positive.
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Over 4,500 acres of government program crop base acreage were reported by 
Southwest Area respondents. The largest proportion of reported base acreage was rice 
base (90 percent), with the remaining divided between smaller amounts o f wheat, oat, 
and grain sorghum acreage. A rice base (RB) discrete variable was included in the 
rural land value model for the Southwest Area; its coefficient was both statistically 
significant and positive.
Other statistically significant variables in the model included the size o f tract 
(SIZE), percent of cropland in tract (CROP), value of improvements (VALUE), 
distance to the largest town in the parish (DISFT), and the presence of a paved access 
road (RT). The expected signs were consistent with prior expectations for all 
statistically significant coefficients in the Southwest Area rural land value model.
Submarket F: Central Delta Area
Central Delta Area survey respondents indicated that expansion and investment 
were the most frequently given reasons for tract purchase. Less often cited reasons 
for purchase included recreation, residence, and establishment of a farm. Discrete 
variables included in the Central Delta Area model for investment (RPI) and 
expansion (RPE) resulted in coefficients that were not statistically significant.
Geo-referencing each of the 103 reported sales in the Central Delta Area 
indicated that 40 of the tracts (39 percent) were located in the Recent-Alluvium 
Mississippi River general soil area, 35 tracts (34 percent) were located in the Recent- 
Alluvium Red/Ouachita River general soil area, and 20 tracts (19 percent) were 
located in the Southern Mississippi Valley Silty Uplands general soil area. Most of
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the remaining tracts were located in the Minor Floodplains and Coastal Plain general 
soil areas. Discrete variables for the tracts located in the Recent-Alluvium Mississippi 
River (S7), Red/Ouachita Rivers (S8), and Southern Mississippi Valley Silty Uplands 
(S10) general soil areas resulted in statistically significant and positive coefficients 
only for S8 and S10.
Over 2,400 acres of government program crop base acreage were reported by 
Central Delta Area respondents. The largest proportion of reported base acreage was 
cotton base (58 percent), with the remaining base divided between smaller amounts 
of rice, wheat, corn, and grain sorghum acreage. A discrete variable for the presence 
of cotton base (CB) was included in the model. The coefficient for this variable was 
both statistically significant and positive.
Other statistically significant variables in the model included percent of size of 
tract (SIZE), distance to the largest town in the parish (DISFT), and the presence of 
a paved access road (RT). The expected signs were consistent with prior expectations 
for all statistically significant coefficients in the Central Delta Area rural land value 
model.
Submarket G: Southeast Area
Southeast Area respondents indicated that residence and investment were the 
primary reasons for tract purchase. Less often cited reasons for purchase included 
expansion, recreation, and establishment of a farm. Results presented in Table 6.1 
indicate a statistically significant and positive effect of residence on rural land values.
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This result is consistent with the fact that this area includes the Baton Rouge 
metropolitan area and is located near the New Orleans metropolitan area.
Geo-referencing each of the reported sales in the Southeast Area indicated that 
63 of 105 tracts (60 percent) were located in the Southern Mississippi Valley Silty 
Uplands, 24 tracts (23 percent) were in the Coastal Plain, and 10 tracts (10 percent) 
were in the Gulfcoast Flatwoods. Most of the remaining tracts were located in the 
Minor Floodplains. Coastal Plain soils (SI), Gulfcoast Flatwoods soils (S2), and 
Southern Mississippi Valley Silty Uplands soils (S10) were statistically significant in 
explaining rural land values in the Southeast Area. The Gulfcoast Flatwood soil 
variable may be measuring proximity to the New Orleans metropolitan area, rather 
than soil productivity.
Other statistically significant variables in the model included size of tract 
(SIZE), percent of timberland in the tract (TIMB), value of improvements (VALUE), 
the amount of road frontage (ROADFT), distance to the largest town in the parish 
(DISFT), and the presence of a paved access road (RT). The Southeast was the only 
rural land submarket area where the amount of road frontage was statistically 
significant. Expected signs for all statistically significant coefficients in the Southeast 
Area model were consistent with prior expectations.
Submarket H: Sugar Cane Area
Sugar Cane Area respondents indicated that expansion and residence were the 
most frequent reasons for tract purchase. Less often cited reasons for purchase 
included investment, commercial development, and establishment of a farm. Including
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discrete variables into the Sugar Cane Area model for expansion (RPE) and residence 
(RPR) resulted in a significant and positive coefficient for the latter.
Geo-referencing each of the 41 reported sales in the Sugar Cane Area indicated 
that 32 tracts (78 percent) were located in the Recent-Alluvium Mississippi River 
general soil area. Most of the remaining tracts were located in the Marsh or Southern 
Mississippi Valley Silty Uplands general soil areas. Including a discrete variable for 
tracts located in the Recent-Alluvium Mississippi River (S7) general soil area resulted 
in an estimated coefficient that was not statistically significant.
Respondents reported a total of 664 acres o f government program crop base 
acreage for the area. The reported base acreage was divided between corn, rice, 
wheat, and grain sorghum acreage. Traditionally, the Sugar Cane Area has accounted 
for a large portion of total sugar cane production in Louisiana. Because sugar cane 
is a subsidized crop, a discrete variable for the presence of sugar cane (SC) was
included in the model; however, the estimated coefficient of SC was not statistically
>
significant.
Other statistically significant variables in the model included percent o f size of 
tract (SIZE), percent of cropland in tract (CROP), and the presence of a paved access 
road (RT). The signs were consistent with prior expectations for all statistically 
significant coefficients in the Sugar Cane Area rural land value model.
Marginal Implicit Prices of Characteristics
Due to the implicit nature of the first-stage hedonic model, only point estimates 
of the marginal prices are obtained using the quantities of the characteristics in
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question and the per acre prices paid. Therefore, marginal implicit prices are only 
evaluated for individual tracts on a post-sale basis and no direct implications can be 
drawn from the results o f these point estimates (Danielson, 1984). However, it was 
possible to observe the magnitude and direction of influence of the characteristics by 
examining implicit prices at mean values of rural land price and characteristic 
quantity. When the coefficient of a characteristic is positive, the resulting marginal 
implicit price is necessarily positive. A positive marginal implicit price indicates that 
an increase in that characteristic results in an increase in the price of rural land. 
Conversely, a negative marginal implicit price resulting from a negative coefficient has 
a depressing effect on rural land prices. Using the estimated coefficients from the 
first-stage hedonic models (Table 6.1) and mean levels of prices and characteristics 
(Appendix D), the mean marginal implicit prices for rural land characteristics were 
estimated (Table 6.2). While marginal implicit prices are presented in Table 6.2 for 
all characteristics, only those that resulted from statistically significant coefficients are 
discussed.
Per acre rural land values varied inversely with tract size (as hypothesized) in 
seven of the eight submarket areas. Resulting implicit prices for tract size at mean 
levels o f prices and characteristics ranged from $-6.35 in the Southeast Area to $-0.15 
in the Central Delta Area.1 Interpretation of these results suggest that land price 
declines by $-0.15 per acre with a one acre increase in tract size in the Central Delta
'Using equation (3.15), the mean values for SIZE and PRICE from Appendix D, 
and the estimated coefficient for In SIZE from Table 6.1, the implicit price o f SIZE 
for the Central Delta Area is (-0.0793 / 386.17) x $733.34 = $-0.15.
Table 6.2. Marginal Implicit Prices of Characteristics at Mean Price and Characteristic Levels, Louisiana, 1994.
Variable
Rural Land Submarket Area
Western
Red
River
North
Central
North
Delta Southwest
Central
Delta Southeast
Sugar
Cane
SIZE $ -2.51**’“ $ -1.82“ * $ -1.82*** $ 0.05 $ -0.98*“ $ -0.15” S -6.35*" $ -1.00"*
CROP 1.33 0.18 4.45“ ’ -0.01 10.15“
PAST 1.19 1,61 3.24” * -2.65
TIMB 1.42 -1.38 1.37 -7.60 ***
VALUE 0.0009*” 0.0075” * 0.0064” * 0.0017 0.0117*** 0.0010 0.0060” -0.0020
ROADFT 0.0060 0.0254 0.0281 -0.0186 -0.0031 0.0024 0.2436” 0.0698
DISFT -0.002’ -0.0002 -0.0003 -0.0003 -0.0057"* -0.0021* -0.0057” 0.0025
MINERAL 4.41*** 2.15*" -0.42 0.94” -0.73 -1.44 9.15**’ 5.20
RT 321.06 269.62*" 220.34*" 75.74* 378.77” * 172.33” 481.84’ 489.17*
RPE -152.74 67.00 -2.14 -108.40” 103.98 -50.21 -516.58
RPI -40.46 36.71 -179.26*** -105.10 -143.41 513.14
RPF -180.66” ’
RPR 467.16” 315.68” 462.56* 870.45"
CB 379.15*” 174.34’" 188.43*
RB 185.34 269.55”
SC 640.90
SI 228.20’* 91.62 148.03* 848.71
S2 1102.27*
S3 241.45”
S7 95.73” 178.19 -266.19
S8 67.64 468.88**’
S10 756.58*” 368.72” -541.00
“Unit of measurement is dollars per acre; significance of parameter used in calculation: ***0.01 level, ’*0.05 level, *0.10 level, w
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Area. The implicit marginal price varies proportionately with per acre price. Tracts 
selling above the mean price o f $733.34 in the Central Delta Area yield implicit 
marginal prices that suggest per acre land prices decline more than $0.15 per acre with 
a one acre increase in size of tract; the converse is true for tracts below the mean price 
o f $733.34. For example, if the mean per acre price for the Central Delta was $1,000 
per acre, the implicit marginal price would be $-0.21 per acre; whereas, if it were 
$600 per acre, the implicit marginal price would be $-0.12 per acre. The effect of size 
on per acre values for other submarket areas are interpreted in a similar manner.
The estimated coefficient for percent of cropland in tract (CROP) was 
statistically significant in two of the five rural land submarket models. Implicit prices 
for CROP were estimated at $4.45 and $10.15 for the Southwest and Sugar Cane 
Areas, respectively. For example, in the Southwest Area, this estimate suggests that 
each percentage increase in the percent of tract in cropland raises the per acre price 
of land by $4.45. Therefore, the difference between a tract of land that was 100 
percent in cropland and an identical tract that was 50 percent in cropland would be
$4.45 x 50 = $222.50 per acre.
The estimated coefficient for percent o f tract in pastureland (PAST) was
statistically significant in only one of four rural land submarket models. The 
estimated implicit price of $3.24 suggests that each percentage increase in improved 
pasture in the North Central Area resulted in an increase o f $3.24 per acre. Therefore, 
the difference between a tract of land that is 100 percent in pasture and an identical 
tract that was 50 percent in pasture is estimated to be $3.24 x 50 = $162.00 per acre.
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This result is consistent with the expansion of the poultry industry in this area and the 
complementary nature of poultry production and improved pastures.
Percentage of tract in timberland (TIMB) was included in four rural land
submarket models. The coefficient was statistically significant in only the Southeast
Area and exhibited an inverse relationship with per acre price of land. The estimated
implicit price of $-7.60 suggests that each percentage increase in timberland contained
in the tract results in a decrease of $7.60 per acre in land value. Therefore, the
difference between a tract of land that is 50 percent in timber and an identical tract
that is 100 percent in timber is $7.60 x 50 = $380 per acre (i.e., the tract with 100 
percent timberland would be valued at $380 less than the 50 percent timberland tract).
While the percent of tract in timberland would be expected to be desirable in timber
production areas, such as the Western Area and the North Central Area, large urban
influences in the Southeast Area may favor less wooded land that could be more
easily converted to residential and commercial use.
The value of improvements (VALUE) was included in each of the eight rural 
land submarket models. The coefficient was statistically significant and exhibited the 
expected positive sign in five o f the eight rural land submarket models. Estimated 
implicit prices ranged from $0.0009 per acre for the Western Area to $0.0117 per acre 
for the Southwest Area. The implicit price of VALUE for the Southwest Area 
suggests that $10,000 in improvements on a tract would increase per acre land values 
by $117 per acre, all other factors held constant.
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Although the amount of road frontage in feet (ROADFT) was included as a 
variable in each of the eight submarket models, it was statistically significant in only 
the Southeast Area. An estimated implicit price of $0.2436 suggests that each foot 
of road frontage adds $0.2436 to the per acre price o f land. Therefore, a tract with 
1,320 feet of road frontage in the Southeast Area would be valued at $321.55 per acre 
more than an identical tract with no road frontage. These results are consistent with 
the fact that many reported sales in this area were influenced by residential and other 
nonagricultural development.
The coefficient for distance in feet to the largest town in the parish (DISFT) 
was significant in four o f the eight submarket models, with the expected inverse 
relationship to per acre land values. Estimated implicit prices at the mean price level 
ranged from $-0,002 per acre in the Western Area to $-0.0057 per acre for both the 
Southwest and Southeast Areas. An implicit price of $-0.0021 was estimated for the 
Central Delta Area. Interpreting the estimated implicit price of $-0.0057 for the 
Southwest and Southeast areas suggests that per acre land prices decrease by $0.0057 
with each additional foot from the largest town in the parish. In terms of miles, this 
would mean that each additional mile from the largest town would decrease per acre 
land values by $30.10 per acre.
The estimated coefficient for percent of mineral rights purchased (MINERAL) 
was statistically significant in four of the eight submarket models. The expected 
positive relationship with per acre land values was exhibited in all models where the 
coefficient was significant. Estimated implicit prices for percent o f mineral rights
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purchased ranged from $0.94 per acre in the North Delta Area to $9.15 per acre in the 
Southeast Area. Implicit values were estimated to be $4.41 and $2.15 per acre for the 
Western and Red River Areas, respectively. Interpreting the implicit value for the Red 
River Area suggests that each percent increase in mineral rights purchased raises the 
per acre value of rural land by $2.15 per acre.
The presence of a paved access road (RT) was the only discrete variable 
included in all eight rural land submarket models. With the exception of the Western 
Area, the coefficient for RT was statistically significant in all rural land submarket 
models. In addition, the coefficient was positive in all models, as expected. As Table
6.2 indicates, the estimated implicit price of a paved access road ranged from $75.74 
per acre in the North Delta Area to $489.17 per acre in the Sugar Cane Area.2 This 
suggests that the presence of a paved access road in the North Delta Area adds $75.74 
per acre to land values, other factors remaining constant.
As previously described, the reason for tract purchase varied by submarket 
area. With the exception of the Southeast Area, expansion (RPE) was given as a 
primary reason for purchase in all rural land submarket areas. Investment (RPI) was 
given as a primary reason for purchase in six o f the eight rural land submarket areas. 
The North Delta area was the only submarket where establishment of a farm (RPF) 
was given as primary reason for tract purchase. The coefficients of RPE, RPI, and
2Using equation (3.16), the estimated coefficient for RT from Table 6.1, the 
variance of RT, and the mean value of PRICE from Appendix D, the implicit price 
o f RT for the Sugar Cane Area is (exp [ 0.2717 - 1/2(0.0232) ] - 1) x $1646.72 = 
$489.17.
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RPF were statistically significant in the North Delta Area only. The estimated 
marginal implicit prices of RPE, RPI, and RPF for the North Delta Area were $- 
108.40, $-179.26, and $-180.66, respectively. Interpreting the marginal implicit price 
o f RPE for the North Delta Area would suggest that tracts bought for expansionary 
reasons are typically valued at $108.40 less per acre than tracts purchased for other 
reasons, such as residence or commercial development.
Residence (RPR) was a primary reason for purchase in four rural land 
submarket areas. The estimated coefficient for RPR was statistically significant and 
positive in all four models. Estimated implicit prices for RPR ranged from $315.68 
per acre in the Red River Area to $870.45 per acre in the Sugar Cane Area. This 
estimate means that, for the Red River Area, a tract purchased for the reason of 
residence would be valued at $315.68 per acre more than tracts purchased for other 
reasons.
A discrete variable for the presence of government program cotton base 
acreage (CB) was included in the three rural land submarket areas where there was 
substantial cotton production. The coefficient was positive and statistically significant 
in all three areas. Estimated implicit prices were $174.34, $188.43, and $379.15 per 
acre for the North Delta, Central Delta, and Red River Areas, respectively. For the 
North Delta Area, the results indicate that a tract with cotton base acreage would be 
valued at $174.34 more per acre than a tract without cotton base acreage.
A discrete variable was also included for two submarket areas where rice 
government program base acreage (RB) was significant. While the coefficient was not
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statistically significant in the North Delta Area, it was statistically significant and 
positive in the highly intensive rice producing Southwest Area. An implicit price for 
RB in the Southwest Area was estimated to be $269.55 per acre. This estimate would 
imply that the presence of rice base acreage contributed $269.55 per acre to land 
values, as compared to land without rice base acreage.
Geo-referencing the location of each tract of rural land in the study allowed the 
use of discrete variables for the ten general soil areas found in Louisiana (see Figure 
3.4). The Coastal Plain general soil area (SI) was prevalent in four of the eight rural 
land submarket areas (Table 6.2). Of these four, coefficients for SI were statistically 
significant and positive in the timber producing Western and North Central Areas. 
Implicit prices for SI in the Western and North Central Areas were estimated to be 
$228.20 per acre and $148.03 per acre, respectively. For the North Central Area, this 
suggests that, on average, tracts in the hilly Coastal Plain are valued at $148.03 per 
acre more than tracts found in other, lower-lying general soil areas, such as the 
Gulfcoast Flatwoods and Minor Floodplains.
The Gulfcoast Flatwoods general soil area (S2) was included as a discrete 
variable for the Southeast Area model. The coefficient was both positive and 
statistically significant, resulting in an estimated implicit price of $1,102.27 per acre. 
This would imply that tracts in the Southeast Area in the Gulfcoast Flatwoods general 
soil area would be valued at $1,102.27 more than tracts in other general soil areas. 
Because the Southeast Area has limited agricultural production and given that the 
Gulfcoast Flatwoods are located almost exclusively in Saint Tammany Parish, the
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large implicit price was probably due to the proximity of the Gulfcoast Flatwoods to 
the metropolitan New Orleans area, rather than any productive quality o f the soils.
The clay and clay loam soils of the Gulfcoast Prairies in southwest Louisiana 
are ideal for rice production. Therefore, a discrete variable was defined for tracts of 
land contained in the Gulfcoast Prairies (S3) for the Southwest Area. The coefficient 
was both positive and statistically significant. The estimated implicit price for S3 was 
$241.45 per acre. This would imply that tracts of land located in the Gulfcoast 
Prairies are valued at $241.45 per acre more than tracts located in other general soil 
areas in the Southwest Area.
Submarkets with a relatively large number of tracts located in the highly 
productive Recent Alluvium-Mississippi River general soil area (S7) included the 
North Delta, Central Delta, and Sugar Cane Areas. However, the estimated coefficient 
for S7 was statistically significant in the North Delta model only. The estimated 
implicit price for S7 of $95.73 indicates that a North Delta Area tract located in the 
Recent Alluvium-Mississippi River general soil area is valued at $95.73 more per acre 
than a tract located in another general soil area.
The Red River and the Central Delta Areas contained a relatively large number 
of tracts in the Recent Alluvium-Red/Ouachita River general soil area (S8). The 
estimated coefficient for S8 was positive and significant in the Central Delta model. 
The estimated implicit price o f $468.88 per acre suggests that a tract located in this 
highly productive general soil area is valued at $468.88 more per acre than a tract 
found in another general soil area in the Central Delta.
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A discrete variable was included for the Southern Mississippi Valley Silty 
Uplands general soil area (S10) in the Southwest, Central Delta, and Southeast models. 
The estimated coefficients for S10 were statistically significant and positive in the 
Southwest and Central Delta models. Marginal implicit prices of S10 for the 
Southwest and Central Delta areas were estimated to be $756.58 per acre and $368.72, 
respectively. The proximity of Southwest tracts in the Southern Mississippi Valley 
Silty Uplands to the metropolitan Lafayette area may have contributed to the relatively 
high implicit price of S10 for the Southwest Area.
Second-Stage Bid Functions
The estimation of second-stage bid functions for the marginal implicit price of 
rural land attributes allowed the examination of the relationships between explanatory 
variables and the possible impacts of non-tract variables. Using equation (3.17), bid 
functions were estimated for selected characteristics by regressing the implicit prices 
of the characteristic upon quantities of the characteristics, income, and other socio­
economic variables that were hypothesized to explain the demand for the 
characteristic. Given the focus o f this study on differences in marginal implicit prices 
by rural land submarket area, estimation of second-stage bid functions were limited 
to continuous explanatory variables that were statistically significant in at least three 
of the eight first-stage hedonic models. The OLS results of the estimation of bid 
functions for these characteristics are presented in Tables 6.3, 6.4, 6.5, and 6.6. The 
discussion of explanatory variables in bid functions is limited to cases where the 
coefficient was statistically significant.
146
Economic theory suggests that the sign of an own-characteristic in a bid 
function is expected to be negative, resulting in a diminishing marginal implicit price 
for the characteristic with an increase in its measure (Elad, Clifton, and Epperson, 
1994). The impacts of other explanatory variables on bid functions were expected to 
vary by submarket area; therefore, no other expected signs of coefficients could be 
ascribed.
Size of Tract (S1ZE1
Estimated bid functions by rural land submarket area for the size o f tract 
(SIZE) are presented in Table 6.3. Because the marginal implicit prices of SIZE 
estimated in the first-stage hedonic equations were negative, the bid function equations 
for SIZE were multiplied by a negative one for convenience in the interpretation of 
the impacts o f the explanatory variables. As expected, the SIZE coefficients were 
negative and statistically significant in all rural land submarket areas, implying a 
diminishing marginal implicit price for SIZE.
The percent of cropland in tract (CROP) exhibited a negative relationship with 
the marginal implicit price of SIZE in the Southwest Area. Therefore, parcels of land 
with larger portions of cropland tended to be discounted more for the size of tract in 
the Southwest Area.
The percent of timberland in tract (TIMB) was positively related to the 
marginal implicit price of SIZE in the timber-producing Western and North Central 
Areas. This may reflect a preference of land buyers in these submarket areas to 
purchase large tracts for timber production. The value of improvements (VALUE)
Table 6.3. Estimated Coefficients of the Second-Stage Bid Functions for the Implicit Price of SIZE, Louisiana, 1994.“
Variable
Rural Land Submarket Area
Western
Red
River
North
Central Southwest
Central
Delta Southeast
Sugar
Cane
In SIZE -11.3313 -10.1165 -5.3391 -3.6938 -0.7236 -19.6305 -3.7179
(-7.85)’” b (-5.69)*** (-10.49)“ * (-5.36)’** (-7.00)*" (-9.49)*“ (-6.09)*“
CROP -0.1050 -0.0480 0.0030 0.0296
(-1.35) (-2.36)** (0.95) (1.14)
PAST -0.0150 -0.0396 -0.0007 0.0334
(-0.22) (-0.60) (-0.05) (0.58)
TIMB 0.0854 0.0256 -0.0267 -0.0015
(2.10)** (0.38) (-1.95)** (-0.03)
VALUE 0.2E-4 0.4E-4 0.5E-4 0.8E-4 0.8E-5 0.7E-4 0.5E-5
(3.48)*** (0.78) (1.78)* (1.55) (1.58) (1.46) (0.22)
ROADFT 0.0016 0.0009 0.0003 -0.7E-4 0.6E-5 0.0001 -0.3E-4
(1.09) (0.90) (0.43) (-0.26) (0.06) (0.07) (-0.05)
DISFT -0.4E-4 -0.9E-4 -0.3E-4 -0.4E-4 -0.2E-5 0.8E-4 0.5E-4
(-1.28) (-1.91)** (-2.06)“ (-1.53) (-0.45) (1.41) (3.80)*“
MINERAL -0.0389 0.0410 -0.0127 0.0062 -0.0027 0.0184 -0.0091
(-0.79) (1.10) (-1.14) (0.36) (-0.85) (0.38) (-0.38)
RT 0.3063 3.6257 0.3853 1.9834 0.1390 5.4809 3.2442
(0.05) (1.03) (0.34) (1-43) (0.56) (1.28) (1.94)*
(table con’d)
iI
Rural Land Submarket Area
Variable Western
Red
River
North
Central Southwest
Central
Delta Southeast
Sugar
Cane
RPE 1.1419 -3.4194 1.7298 2.6424 0.0631 -1.1719
(0.18) (-0.71) (1.51) (1-65)* (0.22) (-0.51)
RPI -5.1314 -5.7015 0.6591 0.0780 -5.0146
(-0.91) (-1.19) (0.35) (0.20) (-0.81)
RPF
RPR 7.3663
(0.88)
9.1316
(1-73)“
-1.3454
(-0.30)
1.8195
(0.93)
CB 4.5284
(0.81)
0.5608
(1.48)
RB 1.5174
(0.77)
SC 2.8334
(1.18)
SI -1.2375
(0.42)
0.4905
(0.11)
1.6651
(1.47)
-3.1930
(-0.36)
S2 -4.7803
(-0.48)
(table con’d)
-t*.
00
Rural Land Submarket Area
Variable Western
Red
River
North
Central Southwest
Central
Delta Southeast
Sugar
Cane
S3 1.0028
(0.58)
S7 -0.5861
(-1.16)
4.1636
(1.83)*
S8 11.1001
(1.90)*
-0.3914
(-0.79)
S10 2.1207
(0.84)
-0.0067
(-0.01)
-16.3105
(-2.31)*’
POPDEN -1.4400 -0.0095 0.0399 0.0269 0.0370 0.0064 -0.0078
(-0.55) (-0.20) (1.00) (2.30)* (2.32)** (0.41) (-0.19)
PCINC -0.0205 0.0012 -0.0006 -0.0013 -0.0005 -0.0011 0.0009
(-0.62) (0.52) (-0.63) (-1.12) (-2.18)** (-0.78) (1.21)
NFI -0.0011 0.0006 -0.9E-4 -0.0004 0.9E-4 -0.0017 0.6E-4
(-0.32) (1.98)** (-1-33) (-0.92) (1.88)* (-2.41)*** (0.84)
Intercept 376.9086 37.58 35.3403 38.1749 8.1491 118.9436 -1.3248
(0.70) (1-25) (2.92)*** (2.30)** (3.68)’** (5.18)*" (-0.18)
(table con’d)
Rural Land Submarket Area
Variable Western
Red
River
North
Central Southwest
Central
Delta Southeast
Sugar
Cane
R2 0.30 0.43 0.66 0.61 0.52 0.67 0.80
F-Value 5.74 5.56 10.02 10.59 5.77 10.94 7.51
N 216 151 82 119 103 105 41
Dependent Variable: marginal implicit price of SIZE
The equations were multiplied by -1.0 for interpretation of the signs of the coefficients in the usual way.
bt-ratios are in parentheses; “ ‘denotes significance at the 0.01 level, “ denotes significance at the 0.05 level, and ‘denotes 
significance at the 0.10 level.
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was also positively related to the marginal implicit price of SIZE in the Western and 
North Central Areas. Apparently, the value of improvements made on and to the land 
enhanced the price of larger tracts in these areas.
The coefficient for distance to the largest town in the parish (DISFT) was 
negative in the North Central and Red River Areas, suggesting that, as the distance 
to the largest town in the parish increased, the discount for tract size increased. This 
implies that discounting for size of tract tended to be greater in more rural areas. The 
coefficient for DISFT was positive, however, for the Sugar Cane Area; therefore, more 
rural areas tended not to be discounted for size o f tract in this submarket. The 
presence of a paved access road (RT) also exhibited a positive influence on the 
marginal implicit price of SIZE in the Sugar Cane Area. Thus, paved access roads 
tended to reduce the discounting of large tracts in this area.
The reason for purchase had a statistically significant impact on the marginal 
implicit price of SIZE in two submarket areas. Expansion (RPE) had a positive effect 
in the Southwest Area and residence (RPR) had a positive effect in the Red River 
area. This suggests that the values of tracts purchased for expansion or residence 
tended to be enhanced by larger amounts of acreage.
The Recent Alluvium general soil areas of the Mississippi River (S7) and the 
Red River (S8) were positively associated with the marginal implicit price of SIZE in 
the Sugar Cane and Red River Areas, respectively. The presence of highly productive 
alluvial soils tended to enhance the value of larger tracts. In the Southeast Area, tracts 
located in the Southern Mississippi Valley Silty Uplands (S10) exhibited a negative
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relationship with the implicit price of SIZE. This would imply that larger tracts 
located in this general soil area tended to be discounted.
The positive coefficients for parish population density per square mile 
(POPDEN) suggests that the value of larger tracts is enhanced by a larger population 
in the Southwest and Central Delta Areas. A negative coefficient for average per 
capita income (PCINC) in the Central Delta indicates that a high average parish 
income was associated with a lower marginal implicit price for SIZE. This may 
suggest that size o f tract is less important in less rural areas.
The coefficients for parish net farm income (NFI) were positive for the Red 
River and Central Delta Areas, but negative for the Southeast Area. This suggests that 
larger tract sizes were discounted less in the Red River and Central Delta Areas for 
higher levels of net farm income. Conversely, in the more urban Southeast Area, 
larger tract sizes tended to be discounted more when net farm incomes are higher.
Value of Improvements (VALUE1
The results of bid function estimation for the characteristic o f value of 
improvements (VALUE) are presented by rural land submarket area in Table 6.4. 
Because the marginal implicit price for VALUE estimated from the first-stage hedonic 
model was positive, it was not necessary to multiply the bid function by a negative 
one in order to interpret the impacts of explanatory variables.
The coefficients for SIZE were statistically significant and negative in all bid 
functions for the implicit price of VALUE. This indicates that the marginal implicit 
value of improvements were valued less on larger tracts. Since many larger tracts
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Table 6.4. Estimated Coefficients of the Second-Stage Bid Functions for the Implicit
Price of VALUE, Louisiana, 1994.
Variable
Rural Land Submarket Area
Western
Red
River
North
Central Southwest Southeast
In SIZE -0.0003 -0.0031 -0.0017 -0.0015 -0.0013
(-4.08)***“ (-4.56)’" (-4.75)*** (-2.27)** (-3.61)***
CROP 0.8E-5 -0.5E-4
(0.27) (-2.60)***
PAST -0.8E-6 0.3E-4 0.1 E-4 0.5E-5
(-0.24) (1.09) (1.37) (-0.51)
TIMB 0.6E-5 0.6E-5 -0.2E-5 -0.2E-4
(2.68)*** (0.24) (-0.19) (-1.67)*
VALUE 0.9E-9 0.7E-7 0.9E-7 0.1 E-6 0.1 E-7
(3.04)*** (3.69)*** (4.57)*** (2.83)*** (1.15)
ROADFT 0.4E-7 0.4E-6 -0.7E-7 0.3E-7 0.3E-6
(0.46) (0.93) (-0.16) (0.11) (0.96)
DISFT -0.2E-8 -0.3E-7 -0.1 E-7 -0.6E-7 -0.4E-8
(-1.39) (-1.55) (-1.34) (-2.30)’* (-0.42)
MINERAL -0.3E-5 0.2E-4 -0.3E-5 0.4E-5 -0.1 E-4
(-1.08) (1.46) (-0.40) (0.26) (-1.51)
RT 0.0001 0.0026 0.0008 0.0030 0.0011
(0.40) (1.90)* (1.04) (2.29)** (1.50)
RPE -0.3E-4 -0.0009 0.0004 0.0021
(-0.09) (-0.48) (0.43) (1.40)
RPI -0.0002 -0.0002 -0.0003 0.5E-4
(-0.73) (-0.10) (-0.19) (0.05)
RPF
RPR 0.0005 0.0041 0.0005
(1.21) (2.01)** (0.64)
CB 0.0024
(1.12)
RB 0.0011
(0.57)
(table con’d)
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Variable
Rural Land Submarket Area
Western
Red
River
North
Central Southwest Southeast
SC
SI 0.0002 0.0003 0.0015 0.0003
(1.06) (0.195) (1.80)* (0.17)
S2 0.0016
(0.95)
S3 0.0025
(1.54)
S7
S8 0.0027
(1.20)
S10 0.0038 -0.0018
(1.58) (-1.47)
POPDEN -0.0001 -0.9E-5 0.4E-4 0.1 E-4 0.2E-5
(-0.73) (-0.52) (1.29) (1.21) (0.66)
PCINC -0.1 E-5 0.9E-6 0.1 E-6 0.6E-6 0.3E-7
(-0.83) (1-01) (0.19) (0.50) (0.14)
NFI -0.9E-7 0.2E-6 -0.4E-7 -0.1 E-6 -0.2E6
(-0.50) (1.33) (-0.94) (-0.26) (-1.42)
Intercept 0.0246 0.0043 0.0093 0.0103 0.0121
(0.87) (0.37) (1.07) (0.66) (3.06)*"
R2 0.17 0.39 0.48 0.61 0.43
F-Value 2.75 4.78 4.88 10.84 4.17
N 216 151 82 119 105
Dependent Variable: marginal implicit price o f VALUE
“t-ratios are in parentheses; ‘"denotes significance at the 0.01 level, "denotes 
significance at the 0.05 level, and ‘denotes significance at the 0.10 level.
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reported in the survey had limited or no improvements, an inverse relationship 
between the marginal implicit price of VALUE and tract size was not unexpected.
The coefficient for percent of cropland (CROP) was also negative in the 
Southwest Area. The negative sign indicates a reduction in the value of improvements 
on tracts with large portions of cropland. Because southwest Louisiana is a major rice 
and soybean production area, improvements, such as buildings that tie up acreage 
suitable for production, may plausibly be valued less on tracts with substantial 
cropland acreage.
For the timber-producing Western Area, the coefficient for percent of 
timberland in the tract was positive. This would imply that the value of improvements 
made on or to the land is enhanced by larger portions o f timber in the tract. However, 
in the Southeast Area, where larger urban influences are present, the coefficient for 
percent of timberland in the tract was negative. In this area, larger portions of 
timberland tend to reduce the value of improvements made on or to the land.
VALUE coefficients were statistically significant and positive in the Western, 
Red River, North Central, and Southwest Areas. While own-attribute signs were 
generally expected to be negative, positive coefficients suggest that higher levels of 
improvements resulted in higher implicit values for those improvements.
The negative coefficient for distance to the largest town in the parish (DISFT) 
in the Southwest Area indicates that tracts with higher levels of improvements were 
discounted more as distance to the largest town in the parish increased. The positive 
coefficient for the presence of a paved road (RT) in the Southwest and Red River
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Areas suggests that the presence of a paved road enhances the implicit marginal price 
for VALUE. Therefore, in the Southwest Area, distance to the largest town had an 
inverse effect on the marginal implicit price of the value of improvements, while the 
presence of a paved road had a positive effect.
Other attributes having a statistically significant and positive effect on the 
marginal implicit price of the value of improvements included residence as the reason 
for purchase (RPR) in the Red River Area and tracts located in the hilly Coastal Plain 
(SI) in the North Central Area. This indicates that tracts purchased for residential 
purposes in the Red River Area tended to place a higher value on the marginal price 
o f improvements over tracts purchased for other reasons. Similarly, purchasers of 
tracts located in the upland Coastal Plain in the North Central Area placed a higher 
value on the marginal price of the value of improvements as compared to purchasers 
of tracts located in lower-lying areas.
Distance to Largest Town in the Parish fDISFTI
The results o f the estimation of bid functions for the characteristic of distance 
to the largest town in the parish (DISFT) are presented by rural land submarket area 
in Table 6.5. Because the marginal implicit price of DISFT was negative in the first- 
stage hedonic models for all submarket areas, the bid function equations in Table 6.5 
were multiplied by a negative one to allow direct interpretation of the explanatory 
variables.
As Table 6.5 indicates, the relationship between size of tract and the marginal 
implicit price of DISFT was negative in all rural land submarket bid functions. This
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Table 6.5. Estimated Coefficients of the Second-Stage Bid Functions for the Implicit
Price of DISFT, Louisiana, 1994.a
Variable
Rural Land Submarket Area
Western Southwest
Central
Delta Southeast
In SIZE -0.0007 -0.0072 -0.0003 -0.0012
(-4.08)***b (-2.27)** (-2.85)*** (-3.61)***
CROP -0.2E-4 -0.1 E-5
(-2.60)*** (-0.38)
PAST -0.2E-5 -0.5E-5
(-0.24) (-0.51)
TIMB 0.1 E-4 -0.1 E-4
(2.68)*** (-1.67)*
VALUE 0.2E-8 0.6E-7 0.8E-8 0.9E-8
(3.04)*” (2.83)*“ (1.76)* (1.15)
ROADFT 0.9E-7 0.1 E-7 -0.2E-7 0.3E-6
(0.46) (0.11) (-0.18) (0.96)
DISFT -0.6E-8 -0.3E-7 -0.4E-8 -0.4E-8
(-1.39) (-2.30)** (-0.97) (-0.42)
MINERAL -0.7E-5 0.2E-5 -0.4E-5 -0.1 E-4
(-1.08) (0.26) (-1.45) (-1.51)
RT 0.0003 0.0015 0.0040 0.0010
(0.40) (2.29)** (1.7D* (1.50)
RPE -0.7E-4 0.0010 0.4E-4
(-0.09) (1.40) (0.15)
RPI -0.0005 -0.0002 -0.0001 0.5 E-4
(-0.73) (-0.19) (-0.38) (0.05)
RPF
RPR 0.0013 0.0005
(1.21) (0.64)
CB 0.0005
(1.32)
RB 0.0005 0.0011
(0.57) (0.57)
(table con’d)
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Variable
Rural Land Submarket Area
Western Southwest
Central
Delta Southeast
SC
SI 0.0004 0.0002
(1.06) (0.17)
S2 0.0015
(0.95)
S3 0.0012
(1.54)
S7 0.5E-4
(0.10)
S8 0.0008
(1.72)*
SI0 0.0018 0.0008 -0.0017
(1.58) (1.71)* (-1.47)
POPDEN -0.0002 0.6E-5 0.3E-4 0.2E-5
(-0.73) (1.21) (2.37)“ (0.66)
PCINC -0.3E-5 0.3E-6 -0.2E-6 0.3E-7
(-0.83) (0.50) (-1.08) (0.14)
NFI -0.2E-6 -0.5E-7 0.1 E-6 -0.2E6
(-0.50) (-0.26) (2.19)“ (-1.42)
Intercept 0.0588 0.0050 0.0030 0.0113
(0.87) (0.66) (1.48) (3.06)“ ’
R2 0.18 0.61 0.39 0.43
F-Value 2.78 10.84 3.46 4.17
N 216 119 103 105
Dependent Variable: marginal implicit price of DISFT
“The equations were multiplied by -1.0 for the interpretation of the signs of the 
coefficients in the usual way.
bt-ratios are in parentheses; “ ‘denotes significance at the 0.01 level, “ denotes 
significance at the 0.05 level, and ‘denotes significance at the 0.10 level.
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suggests that the larger the size of the tract, the greater the discounting for tracts 
located further from the largest town in the parish.
A negative coefficient for the percent of cropland in the tract (CROP) in the 
Southwest Area indicates that the larger the percentage of cropland in a tract, the 
higher the discount for distance to the largest town in the parish. This relationship 
may be attributed higher transport costs to input and output markets associated with 
tracts located in remote areas. For the Western Area, the higher the percentage of 
timberland in a tract, the smaller the discount for DISFT. Tracts of land, whose 
highest and best use is the production of timber, are not expected to be highly 
discounted for distance to the largest town in the parish.
The relationship between the value of improvements (VALUE) and the 
marginal implicit price of DISFT was positive and statistically significant in the 
Western, Southwest, and Central Delta Areas. This indicates that the discounting of 
tracts further from the largest town in the parish was reduced with a higher level of 
improvements on or to the tract.
The coefficient for DISFT was statistically significant in the Southwest bid 
function. As expected, the sign was negative, reflecting a decreasing marginal implicit 
price for DISFT as the distance to the largest town increased.
The effect o f the presence of a paved road (RT) was statistically significant and 
positive for the Southwest and Central Delta bid functions. Therefore, the discounting 
of tracts further from the largest town in the parish was reduced or possibly reversed 
with the presence o f a paved access road.
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In the Central Delta Area, the location of tracts in the Recent Alluvium 
Red/Ouachita River (S8) and Southern Mississippi Valley Silty Uplands (S10) general 
soil areas reduced the discounting of tracts further from the largest town in the parish. 
Two socio-economic variables, parish population density per square mile (POPDEN) 
and average parish net farm income (NFI), were also statistically significant in the 
Central Delta Area. The positive sign of both of these coefficients suggests an easing 
of the discounting of tracts further from the largest town in the parish with larger 
population densities and higher net farm incomes.
Percent of Mineral Rights Purchased (MINERAL)
The results of bid function estimation for the characteristic of percent of 
mineral rights purchased (MINERAL) are presented by submarket area in Table 6.6. 
Because the marginal implicit prices for MINERAL estimated from the first-stage 
hedonic model were positive, it was not necessary to adjust the bid function to 
interpret the impacts o f explanatory variables.
The coefficients for size of tract (SIZE) had a statistically significant inverse 
relationship with the marginal implicit price of MINERAL in three of four bid 
function estimations. This implies that the purchase of mineral rights along with the 
tract was discounted more for larger tracts of land.
In the Western Area, a positive relationship was exhibited between the percent 
of tract in timberland (TIMB) and the marginal implicit price for MINERAL. 
Therefore, a larger portion of timberland on a tract contributed to the value of mineral 
rights purchased. A similar relationship was exhibited for the value of improvements
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Table 6.6. Estimated Coefficients of the Second-Stage Bid Functions for the Implicit
Price of MINERAL, Louisiana, 1994.
Rural Land Submarket Area
Red North
Variable Western River Delta Southeast
In SIZE -1.6158 -0.8993 -0.0188 -1.9349
(-4.08)***“ (-4.56)*** (-0.59) (-3.61)***
CROP 0.0024
(0.27)
0.0007
(0.71)
PAST -0.0044 0.0080 -0.0076
(-0.24) (1.09) (-0.51)
TIMB 0.0299 0.0018 -0.0228
(2.68)*** (0.24) (-1.67)*
VALUE 0.5E-5 0.2E-4 0.3E-5 0.1 E-4
(3.04)*** (3.69)*** (1.39) (1.15)
ROADFT 0.0002 0.0001 -0.2E-4 0.0005
(0.46) (0.93) (-0.61) (0.96)
DISFT -0.1 E-4 -0.8E-5 -0.2E-5 -0.6E-5
(-1.39) (-1.55) (-1.91)** (-0.42)
MINERAL -0.0145 0.0060 0.0014 -0.0191
(-1.08) (1.46) (2.08)** (-1.51)
RT 0.7322 0.7424 0.0858 1.6657
(0.40) (1.90)* (1.45) (1.50)
RPE -0.1492 -0.2556 -0.1859
(-0.09) (-0.48) (-2.33)**
RPI -1.1363 -0.0535 -0.2979 0.0792
(-0.73) (-0.10) (-3.03)’*' (0.05)
RPF -0.3182
(-2.92)***
RPR 2.7765 1.1781 0.7438
(1.21) (2.01)** (0.64)
CB 0.7005
(1.12)
0.2140
(3.46)***
RB 0.1101
(0.67)
(table con’d)
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Variable
Rural Land Submarket Area
Western
Red
River
North
Delta Southeast
SC
SI 0.8508 0.0932 0.3937
(1.06) (0.195) (0.17)
S2 2.4509
(0.95)
S3
S7 0.1412
(1.70)*
S8 0.7768
(1.20)
S10 -2.6982
(-1.47)
POPDEN -0.5277 -0.0028 0.0023 0.0027
(-0.73) (-0.52) (1.32) (0.66)
PCINC -0.0076 0.0003 0.9E-4 0.5E-4
(-0.83) (1.01) (2.07)*’ (0.14)
NFI -0.0005 0.5E-4 0.3E-5 -0.0003
(-0.50) (1.33) (0.86) (-1.42)
Intercept 129.1927 1.2409 -0.2204 18.2388
(0.87) (0.37) (-0.47) (3.06)***
R2 0.17 0.39 0.32 0.43
F-Value 2.75 4.78 3.42 4.17
N 216 151 131 105
Dependent Variable: marginal implicit price o f MINERAL
“t-ratios are in parentheses; ‘"denotes significance at the 0.01 level, "denotes 
significance at the 0.05 level, and ‘denotes significance at the 0.10 level.
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(VALUE) in the Western and Red River Areas. However, TIMB and the marginal 
implicit price of MINERAL were inversely related in the Southeast Area.
The coefficient for DISFT was statistically significant in the North Delta Area 
only. The negative sign indicated a declining marginal implicit price for MINERAL. 
Therefore, the value of mineral rights was discounted with greater distances from the 
largest town in the parish. The own-attribute marginal implicit price o f MINERAL 
was positive in the North Delta Area. This would suggest that a larger portion of 
mineral rights sold with the tract resulted in a greater marginal implicit price for those 
mineral rights.
In the Red River Area, the presence of a paved access road (RT) had a positive 
relationship with the marginal implicit price of MINERAL. Therefore, the presence 
of a paved access road increased the value of the percent of mineral rights purchased.
The reason for purchase had a statistically significant effect on the marginal 
implicit price of MINERAL in the North Delta and Red River Areas. In the North 
Delta Area, expansion (RPE), investment (RPI), and establishment of a farm (RPF) 
all had an inverse relationship with the marginal implicit price of MINERAL. This 
suggests that the percentage of mineral rights included in the sale in the North Delta 
Area was less important when the reason for purchase was RPE, RPI, or RPF. In the 
Red River Area, however, residence (RPR) was positively related to the marginal 
implicit price o f MINERAL.
The presence of cotton base acreage (CB) in the North Delta Area was 
positively related to the marginal implicit price of MINERAL. Other characteristics
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having a positive influence on the marginal implicit price o f MINERAL in the North 
Delta Area included tracts located in the Recent Alluvium-Mississippi River general 
soil area (S7) and parish average per capita income (PCINC).
Summary
A two-stage hedonic pricing technique was used to estimate the effects of rural 
land characteristics on the value of rural land. The results of the first-stage hedonic 
models are comparable to cross-sectional rural land value studies conducted in other 
states (Danielson, 1984; Foster, 1986; Elad, Clifton, and Epperson, 1994). Also, 
marginal implicit prices for mean levels of rural land characteristics estimated from 
the first-stage equations appeared to be reasonable. Comparing marginal implicit 
prices o f each characteristic across rural land submarket areas suggested that the 
magnitude and direction of implicit prices varied significantly with respect to regional 
location.
The second-stage estimation procedure allowed the examination of the 
relationship of rural land characteristics and selected socio-economic variables on the 
marginal implicit price o f selected characteristics. While the signs of estimated 
coefficients in the second-stage bid functions were generally as expected, the 
significance of several variables was a concern.
Second-stage bid functions may provide additional information where the 
addition of socio-economic variables are statistically significant. For example, using 
mean values of characteristics from Appendix D and the Central Delta Area bid 
function for DISFT (where two of three socio-economic variables are statistically
significant), the predicted marginal implicit price for DISFT is $-0.0027. This 
represents a 29 percent difference from the Central Delta Area marginal implicit price 
for DISFT of $-0.0021, calculated at mean characteristic levels from the stage-one 
equation (Table 6.2). However, a predicted value for the marginal implicit price of 
DISFT using the Southwest bid function for DISFT (where no socio-economic 
variables were statistically significant) is $-0.0061, only a seven percent difference 
from the marginal implicit price for DISFT of $-0.0057, calculated for the Southwest 
Area from the first-stage equation. Therefore, second-stage estimations may not 
represent significant improvements in marginal implicit prices in areas where non-tract 
influences are not statistically significant.
CHAPTER 7 
SUMMARY AND CONCLUSIONS
Summary
The general objective of this study was to analyze rural land market activity 
in Louisiana based on an examination of factors that were hypothesized to influence 
rural land values. Specifically, the research effort was designed to: (i) identify
relatively homogeneous rural land market areas within Louisiana; (ii) identify 
economic and other key variables that influence Louisiana rural land market values; 
(iii) develop and implement a survey instrument designed to periodically collect 
Louisiana rural land market data; (iv) estimate land value models to explain the 
relationship(s) between economic variables hypothesized to influence land values; and, 
(v) examine the relationships between rural land characteristics across submarket 
classifications. Procedures used to accomplish these objectives and the results of the 
study are summarized below.
Rural Land Submarket Delineation
Disaggregation of the rural Louisiana land market into smaller, more 
homogeneous submarkets allowed the examination of variation in rural land prices 
across areas that were similar with respect to geographical, demographical, and 
agricultural characteristics. Multivariate procedures of principal component analysis 
and cluster analysis were used to group 59 Louisiana parishes into a series of 
relatively homogeneous rural land submarkets based on 13 physical and socio­
economic characteristics. Principal component analysis produced two components that
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accounted for over 60 percent of total variation for the parish-level data. Four 
clustering strategies were used: (i) average linkage, (ii) complete linkage, (iii)
flexible-beta, and (iv) Ward’s minimum-variance. While these four sorting strategies 
gave similar results, the Ward’s minimum-variance and flexible-beta methods gave 
identical results. Principal component and clustering results, along with additional 
information, were then used to identify eight rural land submarkets for Louisiana. 
Results of rural land market delineation, reported in Chapter Four, demonstrated that 
clustered parishes are primarily contiguous. While results of rural land submarkets 
identified in this study agreed reasonably with the agricultural production areas used 
by Ramsey and Corty in a 1976 study of the Louisiana rural land market, this study 
refined existing rural land submarket areas using multiple physical and socio-economic 
characteristics within a multivariate framework.
Identification of Kev Variables
Previous studies, which identified factors expected to influence or explain rural 
land values, and relevant economic theory, described in Chapter Two, were used as 
a basis for selecting economic and other key variables expected to influence Louisiana 
rural land values. Because each rural land submarket is unique with respect to rural 
land characteristics, each area was individually examined to determine variables that 
were expected to affect rural land values in that particular area.
While such variables as size o f tract, value of improvements, amount of road 
frontage, distance to the market centers, percent of mineral rights purchased and 
presence of a paved access road were applicable to all rural land submarkets, other
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variables were relevant only to particular areas. Variables limited to certain submarket 
areas tended to be associated with the productivity and type of soil present and the 
type of commodity produced. These variables included the percent of cropland, 
pastureland, and timberland in each tract, the reasons for tract purchase, the presence 
of government program base acreage, and the general soil type. For example, the 
presence of government program cotton base acreage was expected to influence rural 
land prices in the Red River, North Delta, and Central Delta Areas, where most o f the 
cotton production in Louisiana takes place. Similarly, the presence of rice base 
acreage was expected to influence rural land values in the Southwest Area, where the 
majority of Louisiana rice production takes place.
Louisiana Rural Land Market Survey
A primary objective of this research was to develop an ongoing procedure for 
collecting rural land market data. A review of literature suggested the potential of 
developing such a data base through the use of mail survey techniques. Results from 
this study generally indicated that rural land market information can be successfully 
collected from mail surveys. The response rate for the survey was 48 percent, which 
resulted in the collection of specific data on 948 rural land market sales that occurred 
between January 1, 1993 and June 30, 1994. A geographical information system 
(GIS) analysis of the 948 rural land market sales (Figure 3.2) indicated that, with the 
exception of the parishes in the New Orleans metropolitan area, sales were dispersed 
throughout the state.
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A relatively large amount o f variability in per acre rural real estate prices was 
indicated by a statewide analysis of the data (Chapter Five). The mean per acre price 
of rural real estate was estimated at $1,037 with a standard deviation of 1,001.18. 
Similarly, rural land values varied when classified by type of primary commodity. 
Mean per acre prices for cropland varied from $655 per acre for sales where soybeans 
were the primary commodity to $1,467 per acre when sugar cane was the primary 
commodity.
Other information indicated that the most frequent reason for purchasing rural 
real estate was for expansion of land holdings. The majority of respondents (65 
percent) did not indicate any other significant influence on prices; however, some 
respondents did report influences from factors such as residential development, 
flooding, recreation, urban development, and highways.
Using the eight rural land submarket areas delineated in Chapter Four, 
statistical measures were computed by area. The results (reported in Chapter Five) 
indicated a substantial amount of variability in reported rural real estate values within 
and across areas. For example, 131 sales were reported in the North Delta Area, with 
a mean of $640 per acre and a standard deviation of 236.69. This standard deviation 
indicates that approximately 68 percent of the sales are expected to fall in the price 
interval of $403 to $877 (the mean plus and minus one standard deviation). Median 
per acre real estate sale prices (Figure 5.3) were found to range from $558 in the Red 
River Area to $1,966 in the Southeast Area. Substantial variation in rural real estate
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values across the state, submarket areas, and commodities suggested a need to measure 
the effects of various characteristics in rural real estate markets.
Hedonic Pricing Models
A two-stage hedonic pricing technique was used to estimate the impact of rural 
land attributes and market participant characteristics on the value of rural land in 
Louisiana. A first-stage hedonic model was developed for each rural land submarket 
area identified in Chapter Four to examine rural land characteristics that were 
associated with the tract itself. Marginal implicit prices for mean levels of rural real 
estate characteristics were then estimated from the first-stage equations. Second-stage 
estimation procedures allowed the examination of the relationship of rural land 
characteristics and socio-economic variables on the marginal implicit price of selected 
characteristics.
Results from the first-stage hedonic models suggested that several physical and 
locational tract characteristics affect per acre land values. The impact of percent 
cropland, percent pastureland, value of improvements made on or to the tract, amount 
o f road frontage present, percent of mineral rights purchased, presence of a paved 
access road, presence of government program crop base acreage, and general soil type 
all had statistically significant positive influences on per acre land values. The size 
o f tract, percent of timberland in tract, and distance to largest town in the parish were 
found to have statistically significant inverse relationships with per acre rural land 
values. However, all variables were not statistically significant for each submarket 
model.
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Tract sale characteristics also had statistically significant relationships on per 
acre rural land prices. In the North Delta Area, when expansion, investment, or 
establishment of a farm were listed as the reasons for purchase, an inverse relationship 
with per acre land values was indicated. However, a positive relationship with per 
acre rural land prices was indicated in all four submarket areas where residence was 
included as a variable.
Estimated marginal implicit prices indicated that the impact of rural land 
characteristics varied among rural land submarkets. For example, the inverse impact 
of size of tract on per acre land values was estimated to be $-6.35 in the Southeast 
Area; whereas, in the Central Delta Area, it was estimated at $-0.15. These large 
differences in the effects of size of tract on per acre sale prices may result from 
several reasons. The rural land in the Central Delta Area is primarily cropland. 
Because larger tracts of cropland offer economies of size in production, the inverse 
relationship between tract size and per acre land prices may not be substantial. In 
contrast, a larger tract size, coupled with already high land values for the Southeast 
Area, may cause the total purchase price to rapidly increase. This would tend to limit 
the financing opportunities available to potential buyers, resulting in discounts for 
larger tracts. In addition, the rural land market in the Southeast Area is highly 
influenced by the metropolitan Baton Rouge and New Orleans areas, causing increased 
competition for smaller, more affordable sized tracts.
The value of improvements made on or to the tract was statistically significant 
in five o f the eight rural land submarket areas. Estimated marginal implicit prices
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suggested that $10,000 in improvements added as little as $9.00 per acre in the 
Western Area to as much as $117.00 per acre in the Southwest Area.
The estimated marginal implicit price for distance to the largest town in the 
parish ranged from as low as $-10.56 per mile for the Western Area to as much as 
$-30.01 for the Southwest and Southeast Areas. These relationships can be attributed 
to the rural, timber producing nature o f the Western Area and the proximity o f both 
the Southwest and Southeast Areas to two metropolitan areas.
Mineral rights, a potential source of income, were expected to have a positive 
effect on per acre land values. The marginal implicit price o f percent of mineral 
rights purchased was estimated to add from $0.94 per acre in the North Delta Area to 
$9.15 per acre in the Southeast Area for every additional percent of mineral rights 
purchased.
With the exception of the Western Area, the presence of a paved access road 
was statistically significant in all rural land submarket areas. Estimated marginal 
implicit prices for the presence of a paved access road suggested that a paved road 
added to the value of rural land, ranging from $75.74 per acre in the North Delta Area 
to $489.13 in the Sugar Cane Area. Larger populated submarket areas tended to have 
higher estimated marginal implicit prices for the presence of a paved access road.
Relationships between Rural Land Characteristics
Second-stage procedures involved the estimation of bid functions for 
continuous variables from the first-stage regressions that were statistically significant 
in at least three models. Bid functions were estimated by regressing the implicit
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prices of the characteristic upon quantities of the characteristics, income, and other 
socio-economic variables that were hypothesized to explain the demand for the 
characteristic. The estimation of bid functions allowed the examination o f the 
relationship of rural land attributes and non-tract characteristics on the marginal 
implicit price of selected characteristics.
Second-stage bid functions were estimated for the marginal implicit price of 
size o f tract, value of improvements made on or to the tract, distance to the largest 
town in the parish, and percent of mineral rights purchased. Socio-economic variables 
used in the bid functions were parish population density per square mile, parish 
average per capita income, and parish average net farm income.
Size o f tract and value of improvements made on or to the tract consistently 
exhibited a statistically significant effect on estimations of bid functions for the 
marginal implicit prices of other characteristics. While the socio-economic variables 
were statistically significant in some bid functions, the lack of statistical significance 
of these variables in several bid functions suggest that first-stage results may not be 
enhanced when non-tract characteristics are not important.
Conclusions
Evidence presented in this study indicates that the aggregate Louisiana rural 
land market can be viewed as a conglomerate of smaller submarkets. Principal 
component analysis and cluster analysis provided a multivariate strategy that allowed 
the examination of the combined effects o f physical and socio-economic characteristics 
in delineating rural land submarkets in Louisiana. Results presented in this study
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suggest that Louisiana rural land submarkets are well-formed, non-overlapping entities 
made up of parishes that are primarily contiguous.
Results of the Louisiana Rural Land Market Survey indicated that substantial 
variation in Louisiana rural real estate values exists across the state. Much of this 
variation is tied to submarkets, type of commodity produced, locational advantages, 
and other tract physical characteristics. Hedonic pricing models provided econometric 
evidence that marginal implicit prices o f these rural land characteristics differ in 
magnitude and direction.
Geographic information system (GIS) analysis of rural land sales improved 
hedonic modeling efforts. Geo-referencing the location of each tract of rural land 
allowed each rural land submarket model to include distance and soil variables which 
have generally been obivated in previous studies. These variables were shown to 
affect rural land prices at varying degrees, depending on the spatial extent of rural 
land submarkets in Louisiana.
Evidence presented in the study suggest that rural land values are strongly 
influenced by the income producing potential of the tract. These impacts appeared to 
be prevalent in areas of highly productive and/or specialized cropland. For example, 
the percent of cropland in the tract was statistically significant in the Southwest Area 
(where rice production is dominant) and in the Sugar Cane Area (where sugar cane 
production is dominant). The general soil areas with highly productive alluvial soils 
of the Mississippi, Ouachita, and Red Rivers were also indicated to positively affect 
land values. Because mineral rights represent a potential income stream, the percent
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of mineral rights purchased was statistically significant in four o f eight rural land 
submarkets.
Government program cotton base acreage was found to be statistically 
significant in the three areas o f the state where cotton is primarily produced. 
Similarly, government program rice base acreage was statistically significant in the 
Southwest Area. Changes in government price-support policies for rice and cotton 
would be expected to seriously impact the value of Louisiana land with rice or cotton 
base acreage.
Limitations and Further Research
A primary limitation encountered in this study pertained to the data. While 
Figure 3.2 illustrates that the location of reported sales are dispersed throughout the 
state, some rural land submarket areas had a limited number o f observations. 
Continued emphasis on collecting sales for all areas and improving the distribution of 
sales among areas should be a concern for future research. In addition, increasing the 
number of sales would be expected to provide a basis for expanding the hedonic 
analysis to include a rural land value model for each primary commodity in submarket 
areas.
Although the marginal implicit price of rural land characteristics estimated in 
this study appeared to be reasonable, several aesthetic or psychological factors, as well 
as other macroeconomic variables, may impact the price of rural real estate. 
Therefore, information provided in this study should be used in a general context and 
should not be used as the sole source of valuation for any specific parcel o f rural real
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estate. Current local market conditions may not be accurately reflected in the results 
because o f limited data and the complexity of factors influencing values in the local 
land market.
Future spatial analysis of the rural Louisiana land market may include the 
development of land value contours, allowing the display the rural land value patterns 
throughout the state. Other analysis may include examining the spatial relationship 
of the random disturbance terms to determine if population members are related 
through their geographic location (spatial autocorrelation). Correction for spatial 
autocorrelation would be expected to improve the efficiency of parameters and 
standard errors in the hedonic modeling effort.
This study provides an initial data base for future land value studies. Trends 
in rural real estate values may be estimated when data from this study are combined 
with data developed over time. Examination of the relationship of land price and cash 
rental rates over time could be accomplished by the application of unit root and 
cointegration theory.
Other potential areas of further study include a more focused analysis of 
metropolitan influences on rural land values. Factors expected to affect rural land 
values that were not addressed in this study include the proximity of the tract to 
recreational areas, interstate highways, and areas o f economic development.
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Department of Agricultural 
Economics and Agribusiness
101 Agricultural Administration Building 
Baton Rouge, LA 70603-5604 
(504) 388-3282 
Fax: (504) 388-2716
Mr. John Smith 
P.O. Box 1000 
Anytown, LA 70000
Dear Mr. Smith:
Louisiana State University
A g r ic u ltu r a l C e n t e r
Louisiana Agricultural Experiment Station
August 1, 1994
Reliable rural land market information is vital to landowners, investors, borrowers, lenders, appraisers, 
and the general public. Historically, however, rural real estate studies and reports in Louisiana have 
been irregular and o f  varying intensity. Recognizing the need for more detailed insights into the rural 
land market, w e are interested in developing a rural real estate data base that can be updated on an 
annual basis. The development o f  such a data base will allow  the analysis o f  land values and factors 
influencing the rural Louisiana land market. Our objective is to make current rural real estate 
information available to all individuals participating in the Louisiana rural land market.
In order to facilitate the development o f  such a data base, we are asking individuals who have 
knowledge o f  the Louisiana rural land market to fill out and return the enclosed survey as soon as 
possible. A copy o f  an annual survey report w ill be sent to all participants who write their name and 
address on the back o f  the enclosed postage paid return envelope (not on the survey itself)- The initial 
annual report is expected to be mailed in the spring o f  1995. The enclosed survey form has an 
identification number for mailing purposes only. You may be assured o f  com plete confidentiality, as 
your name w ill never be connected with your responses in any manner.
Section I o f  the survey requests information on actual sales o f  rural real estate for the 18 month period 
o f  January 1, 1993 to June 30, 1994. It is important for us to obtain sales data from every parish in 
Louisiana. Please enter as much information as possible per sale, even if  you cannot answer all 
questions. Although w e do not need to identify specific tracts o f  land, we are requesting detailed 
location information in order to examine the effect o f  distance variables (e.g. m iles to a major 
metropolitan area) on land values.
Section II asks for you to approximate crop share or land rental market information for your area, i f  
you have knowledge o f  typical arrangements. Section III requests current land market information and 
your expectations o f  the rural Louisiana land market over the next tw elve months. You may use 
Section IV for any additional comments that you would like to make concerning the Louisiana rural 
land market or the survey itself.
Should you need an additional survey form, or if  you have any questions or comments, please feel free 
to contact us. If you do not have knowledge o f  the Louisiana rural land market, please check the box 
below and return this letter in the return envelope. Thank you for your help.
Sincerely,
Gary A, Kennedy Lonnie R. Vandeveer
Graduate Research Assistant Professor
(tel: 504-388-2728) (tel: 504-388-2754)
□  Please check here and return this letter in the enclosed return envelope i f  you do not have 
knowledge o f  the Louisiana rural land market.
Figure A.I. Initial Mailing Introductory Letter, 1994 Louisiana Rural Land Market 
Survey.
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Dear Madam or Sir:
Recently a questionnaire seeking information about the Louisiana rural land market was 
mailed to you. This card is a reminder to please fill out the questionnaire. If you have 
already completed and returned it to us, please accept our thanks. If not, please do so  
today. It is extremely important that your questionnaire be com pleted and returned by 
you, so that the results o f  this study w ill be truly representative. If by som e chance you 
did not receive the questionnaire, or it has been misplaced, please call and another w ill 
be sent to you immediately.
Sincerely,
Gary A. Kennedy 
Graduate Research Assistant 
(504) 388-2728
Lonnie R. Vandeveer
Professor
(504) 388-2754
Figure A.2. Post Card Reminder Sent 10 Days After the Initial Mailing, 1994 
Louisiana Rural Land Market Survey.
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m f t n  Louisiana State University Department of Agricultural
A g r ic u ltu r a l C e n t e r  f“no7'“ ^ ASribns,!ZrI Q m m « eSbI  9  101 Agricultural Administration Building
V-/1 '\J  Louisiana Agricultural Experiment Station Baton Rouge, l a  70803-5604
(504) 388-3282 
Fax: (504) 388-2716
August 29, 1994
Ms. Jane Doe 
P.O. Box 0000 
Rural City, LA 79999
Dear Ms. Doe:
A few weeks ago a questionnaire seeking information about the Louisiana rural land 
market was mailed to you. According to our records, we have not yet received your 
response. In the event that your questionnaire has been misplaced, a replacement is 
enclosed.
We have undertaken this research project in recognition of a need for the development 
of a data base that will allow the analysis of land values and factors influencing the 
rural Louisiana land market. The return of a large number of completed 
questionnaires is very encouraging. However, for the results o f this research to be 
truly representative o f the entire state, additional sales data are needed from your area. 
Therefore, we are asking that you complete the questionnaire and return it as soon as 
possible.
If you cannot complete the questionnaire due to a lack of involvement in the 
Louisiana rural land market, please check the box below and return this letter in the 
return envelope. Please disregard this reminder if you have responded to our original 
mailing.
Your contribution to the success of this research is greatly appreciated.
Sincerely,
Gary A. Kennedy Lonnie R. Vandeveer
Graduate Research Assistant Professor
(tel: 504-388-2728) (tel: 504-388-2754)
□  Please check here and return this letter in the enclosed return envelope if you are 
not involved in the Louisiana rural land market.
P.S. A copy of our first annual report, based on the results of this survey, will be sent 
to all participants who write their name and address on the back of the enclosed return 
envelope.
Figure A.3. Second Mailing Introductory Letter, 1994 Louisiana Rural Land Market 
Survey.
APPENDIX B 
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ITable B.l. Selected Tract Sale Statistics by Parish, 1994 Louisiana Rural Land Market Survey, January 1, 1993 to June 30, 1994 
Sale Period.
Parish
Number of 
Sales 
Reported
Tract Size (acres! Price Per Acre ($1
Median Mean Minimum Maximum Median Mean
Standard
Deviation
Acadia 21 88 127 350 1,746 842 883 252.48
Allen 4 199 204 300 686 452 472 159.40
Ascension 2 386 386 1,100 6,500 3,800 3,800 3,818.38
Assumption 2 69 69 1,027 1,027 1,027 1,027 0.0
Avoyelles 32 101 252 157 1,300 585 665 294.28
Beauregard 11 40 527 140 1,350 950 777 395.89
Bienville 10 93 117 424 650 588 551 75.94
Bossier 22 41 139 200 2,619 625 866 606.37
Caddo 41 80 174 125 2,750 510 763 659.57
Calcasieu 3 55 54 1,000 1,250 1,050 1,100 132.29
Caldwell 3 160 113 186 1,000 186 457 470.25
Cameron 1 40 40 2,500 2,500 2,500 2,500 0.0
Catahoula 18 155 244 299 866 589 578 171.75
Claiborne 13 80 119 276 1,042 550 630 255.10
Concordia 11 836 1,159 360 1,208 680 651 222.93
Desoto 25 77 278 313 2,303 497 726 526.59
East Baton Rouge 9 54 61 700 5,227 2,593 2,797 1,421.73
East Carroll 20 74 179 275 1,200 646 700 265.38
East Feliciana 24 61 82 653 5,399 1,531 1,860 1,010.09
Evangeline 37 79 138 331 1,978 714 784 373.10
(table con’d) vOo
Parish
Number of 
Sales 
Reported
Tract Size ('acres') Price Per Acre ('$')
Median Mean Minimum Maximum Median Mean
Standard
Deviation
Franklin 24 115 207 215 800 595 575 132.16
Grant 19 80 79 230 1,617 730 788 435.29
Iberia 7 90 142 1,000 2,000 1,200 1,290 342.37
Iberville 3 22 86 991 2,493 2,490 1,991 866.32
Jackson 1 331 331 500 500 500 500 0.0
Jefferson Davis 33 198 286 450 1,155 700 721 144.83
Lafayette 15 14 26 588 3,817 2,250 2,392 890.27
Lafourche 11 45 41 1,429 3,840 2,215 2,198 689.15
Lincoln 2 40 40 575 1,000 788 788 300.52
Livingston 3 30 37 1,529 5,000 4,609 3,713 1,900.95
Madison 11 142 195 246 1,286 625 697 294.80
Morehouse 12 447 637 338 1,059 550 663 286.42
Natchitoches 23 107 285 190 1,859 505 669 469.57
Ouachita 1 80 80 900 900 900 900 0.0
Pointe Coupee 2 80 80 900 992 946 946 65.25
Rapides 35 46 88 250 9,351 750 1,219 1,556.71
Red River 11 357 457 229 646 392 411 123.11
Richland 10 90 108 425 1,400 836 857 334.25
Sabine 10 60 61 254 5.000 689 1.366 1.522.14
(table con’d)
I
1
Parish
Number of 
Sales 
Reported
Tract Size (acres) Price Per Acre C$1
Median Mean Minimum Maximum Median Mean
Standard
Deviation
Saint Helena 1 208 208 749 749 749 749 0.0
Saint Landry 40 117 360 222 2,206 718 870 487.28
Saint Martin 7 50 62 800 2,066 1,210 1,254 447.85
Saint Mary 1 1,298 1,298 1,167 1,167 1,167 1,167 0.0
Saint Tammany 33 21 65 1,006 7,564 3,000 3,138 1,401.74
Tangipahoa 18 70 80 475 2,531 1,022 1,161 555.47
Tensas 12 405 410 325 876 655 664 152.25
Terrebonne 3 166 151 384 687 656 576 166.71
Union 22 43 73 325 1,500 610 696 301.67
Vermilion 5 36 42 950 4,285 1,000 1,731 1,444.32
Vernon 170 32 55 151 12,500 760 1,001 1,154.63
Washington 3 15 55 978 1,550 1,500 1,343 316.80
Webster 16 50 81 353 2,152 800 820 436.24
West Baton Rouge 5 1,795 1,149 961 2,935 1,039 1,403 857.20
West Carroll 38 103 198 324 1,000 543 570 166.42
West Feliciana 14 146 184 843 4,062 2,045 2,223 1027.90
Winn 18 76 84 150 1.574 312 495 401.41
to
APPENDIX C
SUBJECTIVE ESTIMATES OF CROP SHARE/LAND RENTAL MARKETS 
AND LAND VALUES BY STATE AND SUBMARKET AREA
Crop Share/Land Rental Market Estimates
The second section of the Louisiana Rural Land Market Survey asked
participants to provide estimates of crop cash rent and share rent arrangements in their
respective areas. Eighty-nine of the 334 participating respondents provided typical
rental arrangement information. The rental agreement may include landlord sharing
of cost of production expenses. However, the current survey did not include any
information on these arrangements. While the survey respondents are professionals
familiar with local land market conditions, the data presented are subjective in nature.
Respondents provided estimates of typical per acre cash rental arrangements
for ten different income-generating activities (cotton, soybeans, corn, wheat, rice, grain
sorghum, sugar cane, sweet potato, pastureland, and hunting/recreation). Results of
the survey are reported in Table C .l, indicating the number o f survey respondents,
mean, minimum, and maximum cash rent per acre, and the standard deviation by crop
and rural land submarket areas defined in Figure 4.4.
Respondents also provided estimates of typical share rental arrangements in
their area for seven different crops (cotton, soybeans, corn, wheat, rice, grain sorghum,
and sugar cane). Results of the survey are reported in Table C.2, indicating the
number of survey respondents, and type of share arrangement. Three share
arrangements were reported by the survey respondents. Most arrangements were on
the basis of the landlord receiving either one-quarter (25 percent) or one-fifth (20
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percent) of the crop as the rental payment. A limited number of respondents reported 
a share arrangement of one-sixth (16.67 percent) o f the crop. None of the respondents 
reported sharing of production expenses as a part of rental arrangements.
Land Value Estimates
The third section of the survey asked participants to provide subjective 
estimates o f land values in their respective agricultural production areas as of June 30, 
1994. Respondents were asked to provide information on four types o f rural land (dry 
cropland, irrigated cropland, pastureland, and timberland) in their area. A summary 
of the mean responses is provided in Table C.3 by commodity and rural land 
submarket area defined in Figure 4.4.
The survey also asked respondents to indicate any anticipated changes in the 
average market value of rural land in the next year. Eighty-two of the 334 surveys 
returned responded to the question. Forty-four of these respondents (54 percent) 
expected no change in average market value in their area. Thirty-eight respondents 
(46 percent) expected average market values to increase, with a mean response of 6 
percent. None of the 82 respondents expected values to decrease in the next year.
Respondents were asked to list what specific factors were likely to influence 
average rural land values over the next 12 months. Only 40 respondents indicated 
specific factors (Figure C.l). As indicated in Figure C .l, the most frequent response 
was commodity prices (41 percent). Other factors mentioned were government 
programs (22 percent), urban expansion (20 percent), and interest rates (15 percent).
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Table C.l. Estimates of Cash Rental Arrangements, by Activity and Area, 1994
Louisiana Rural Land Market Survey.
Cash Rent Per Acre ($)
Area
Number of
Survey
Respondents Minimum Maximum Mean
Std.
Dev.
Cotton
State 33 40 100 75 18.35
Red River Area 7 45 100 71 23.22
North Delta Area 14 40 100 80 18.02
Central Delta Area 7 75 85 77 3.93
Soybean
State 38 15 60 32 9.95
Red River Area 6 15 35 26 7.36
North Delta Area 13 20 50 35 9.00
Southwest Area 6 20 35 27 5.16
Central Delta Area 7 20 60 31 13.45
Com
State 28 30 85 45 13.30
Red River Area 6 30 85 45 20.98
North Delta Area 9 30 75 48 13.46
Central Delta Area 6 40 60 48 7.58
Wheat
State 20 10 60 31 12.24
Red River Area 5 10 35 22 9.08
North Delta Area 7 25 50 36 10.97
Central Delta Area 4 20 60 34 17.97
Rice
State 11 50 125 88 20.90
North Delta Area 4 85 100 93 6.45
Southwest Area 6 50 125 84 28.53
Grain Sorghum
State 3 30 40 37 5.77
Sugar Cane
State 4 50 125 88 32.27
Sugar Cane Area 3 50 100 75 25.00
(table con’d)
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Area
Number of
Survey
Respondents
Cash
Minimum
Rent Per Acre 
Maximum
($)
Mean
Std.
Dev.
Sweet Potato
State 5 40 100 74 31.30
North Delta Area 3 90 100 97 5.77
Pasture
State 41 1 38 14 6.57
Red River Area 6 10 15 11 2.04
North Central Area 3 8 15 11 3.61
North Delta Area 9 6 25 15 6.90
Southwest Area 4 10 20 13 4.76
Central Delta Area 6 10 15 14 2.04
Southeast Area 7 1 38 19 11.94
Sugar Cane Area 4 10 20 15 4.08
Hunting/Recreation
State 35 1 25 7 4.61
Red River Area 7 3 10 6 3.10
North Delta Area 9 5 25 10 6.00
Southwest Area 4 2 10 7 3.95
Central Delta Area 5 1 10 6 3.94
Southeast Area 5 5 15 . 10 4.16
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Table C.2. Estimations of Share Rental Arrangements by Activity and Area, 1994
Louisiana Rural Land Market Survey.
Area
Number of 
Survey 
Respondents
One-Quarter
Share
One-Fifth
Share
One-Sixth
Share
Cotton
State 34 11 23
Red River Area 8 2 6
North Delta Area 14 6 8
Central Delta Area 8 2 6
Soybean
State 52 25 24 3
Red River Area 8 3 4 1
North Delta Area 14 II 3
Southwest Area 12 1 9 2
Central Delta Area 9 6 3
Southeast Area 3 1 2
Sugar Cane Area 5 2 3
Com
State 30 10 19 1
Red River Area 7 2 4 1
North Delta Area 8 5 3
Central Delta Area 8 2 6
Sugar Cane Area 3 1 2
Wheat
State 24 10 10 4
Red River Area 5 1 2 2
North Delta Area 7 5 2
Central Delta Area 6 2 3 1
Rice Land
State 18 2 16
North Delta Area 4 1 3
Southwest Area 
Central Delta Area
11
4
1 10
4
(table con’d)
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Area
Number of 
Survey 
Respondents
One-Quarter
Share
One-Fifth
Share
One-Sixth
Share
Rice Water
State 14 14
Southwest Area 9 9
Central Delta Area 2 2
Grain Sorghum
State 5 4 1
Central Delta Area 3 3
Sugar Cane
State 16 5 11
Sugar Cane Area 14 5 9
Table C.3. Respondent Estimates of Low, High, and Average Land Values by Land Type and Area, 1994 Louisiana Rural Land
Market Survey.
Low ($) Hieh ($) Averaee f$l Ranee
Area
Number of 
Respondents Mean
Std.
Dev. Mean
Std.
Dev. Mean
Std.
Dev. Low High
Dry Cropland 
State 59 506 234.40 1,067 411.09 761 262.66 250 2,200
Red River 11 336 97.70 1,048 478.60 659 168.55 250 2,000
North Central 3 417 76.38 750 50.00 663 125.00 350 800
North Delta 14 413 117.16 895 191.70 640 124.39 250 1,200
Southwest 7 546 208.38 925 424.02 660 221.67 300 1,800
Central Delta 8 413 74.40 1,025 311.68 700 141.42 300 1,500
Southeast 3 550 278.39 1,133 416.33 850 350.00 250 1,600
Sugar Cane 12 838 220.67 1,500 377.19 1,119 253.41 500 2,200
Irrigated Cropland 
State 32 623 160.26 1,054 236.07 822 166.64 350 1,500
Red River 7 529 177.62 1,050 189.30 779 149.60 350 1,250
North Delta 12 650 174.51 1,160 299.52 880 219.55 450 1,500
Southwest 7 714 122.35 979 128.64 843 120.51 500 1,200
Central Delta 6 575 88.03 933 180.74 742 86.12 500 1,250
(table con’d)
'■ O
sD
1
1!
I
Area
Number of 
Respondents Mean
Low ($1
Std.
Dev.
High ($)
Std.
Mean Dev.
Average (S') 
Std.
Mean Dev.
Range
Low High
Pastureland
State 59 480 211.98 1,003 630.91 706 315.29 250 4,285
Western 4 325 50.00 1,175 590.90 738 314.58 300 2,000
Red River 11 384 86.80 743 156.56 559 96.35 250 1,000
North Central 5 430 44.72 870 263.63 633 87.56 400 1,200
North Delta 10 369 99.78 663 143.30 506 125.89 250 900
Southwest 7 471 227.04 1,237 1,369.96 757 502.02 300 4,285
Central Delta 7 379 99.40 857 511.88 579 170.43 250 2,000
Southeast 11 761 213.68 1,427 586.67 1,046 369.90 500 2,500
Sugar Cane 6 558 257.71 1,050 372.83 758 226.75 300 1,500
Timberland
State 45 321 218.51 999 914.36 540 346.28 100 4,500
Red River 11 186 37.69 593 799.54 319 136.05 150 3,000
North Central 4 525 232.74 1,600 778.89 760 260.77 300 2,500
North Delta 9 213 64.09 550 212.13 369 95.20 150 1,000
Southwest 5 385 201.25 1,460 1,047.85 725 320.16 175 3,000
Central Delta 5 220 83.67 810 685.93 408 185.52 100 2,000
Southeast 8 555 290.17 1,650 1,260.39 919 487.66 150 4,500
Sugar Cane 3 300 264.58 700 360.56 450 304.14 100 1,000
tooo
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Commodity P r i c e s
G o v t . Pr ogiams
U r b a n  E x p a n s i o n -
Interest R a t e s -
10 1 5
Figure C. 1. Respondent Expectation of Factors Likely to Influence Rural Land 
Values,’ 1994 Louisiana Rural Land Market Survey.
’ Specific factors likely to influence land values over the next 12 months (40 
respondents).
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APPENDIX D
MEAN VALUES OF VARIABLES USED IN HEDONIC MODELS
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Table D.l. Mean Values of Variables Used in Hedonic Models, Louisiana, 1994.
Variable1
Rural Land Submarket Area
Western
Red
River
North
Central
North
Delta Southwest
Central
Delta Southeast
Sugar
Cane
PRICE 974.78 846.92 647.90 640.30 1038.41 733.34 2297.96 1646.72
(1095.47)b (909.01) (343.05) (236.69) (748.18) (376.22) (1364.17) (1065.54)
In PRICE 6.60 6.45 6.34 6.39 6.78 6.49 7.57 7.26
(0.69) (0.71) (0-53) (0.38) (0.54) (0.46) (0.60) (0.53)
SIZE 104.91 174.61 91.89 246.49 158.16 386.17 87.05 257.30
(389.87) (266.48) (82.72) (327.28) (174.70) (871.12) (127.53) (492.57)
In SIZE 3.68 4.42 4.16 5.00 4.52 4.94 3.86 4.46
(1.05) (1.19) (0.88) (0.98) (1.09) (1.31) (1.07) (1-34)
CROP 27.21 75.72 51.47 48.00 46.78
(41.73) (31.93) (45.62) (45.95) (44.75)
PAST 9.66 16.73 31.84 25.52
(27.25) (34.31) (42.75) (39.03)
TIMB 18.75 42.03 52.12 36.49
(37.28) (47.57) (46.29) (42.20)
VALUE 31653.35 13704.20 5853.56 4743.51 5828.51 6715.53 17829.94 10288.76
(225173.80) (32804.04) (16918.68) (14265.97) (11983.07) (26227.63) (41072.45) (29122.43)
ROADFT 156.23 846.33 390.71 832.29 891.63 549.90 626.17 514.88
(965.00) (1625.24) (823.80) (1164.57) (2404.72) (1398.28) (969.26) (1726.30)
DISFT 66354.45 86741.66 58559.13 60141.34 55447.16 62690.22 85336.67 58621.11
(36600.36) (37608.42) (34205.32) (28702.33) (22902.99) (27798.81) (54219.61) (49573.37)
(table con’d)
Rural Land Submarket Area
Variable Western
Red
River
North
Central
North
Delta Southwest
Central
Delta Southeast
Sugar
Cane
MINERAL 11.11 52.07 35.37 40.85 30.53 30.03 50.73 18.29
(30.65) (43.84) (44.78) (43.25) (39.21) (40.32) (42.13) (34.92)
RT 0.06 0.54 0.57 0.45 0.54 0.42 0.70 0.63
RPE
(0.23)
0.06
(0.50)
0.21
(0.50)
0.27
(0.50)
0.56
(0.50)
0.31
(0.50)
0.38
(0.46) (0.49)
0.22
RPI
(0-25)
0.08
(0-41)
0.40
(0.45) (0.50)
0.17
(0.46)
0.15
(0.49)
0.15 0.14
(0.42)
RPF
(0.28) (0.49) (0.38)
0.11
(0.36) (0.35) (0.35)
RPR 0.05 0.17
(0.31)
0.38 0.27
CB
(0.21) (0.38)
0.12 0.51 0.11
(0.49) (0.45)
RB
(0.33) (0.50)
0.04 0.40
(0.31)
SC
(0.19) (0.49)
0.51
SI 0.76
(0.43)
0.38
(0.49)
0.79
(0.41)
0.23
(0.42)
(0.51)
(table con’d)
Rural Land Submarket Area
Variable Western
Red
River
North
Central
North
Delta Southwest
Central
Delta Southeast
Sugar
Cane
S2 0.10
S3 - 0.66
(0.29)
S7 0.50
(0.47)
0.39 0.78
S8 0.43
(0.50) (0.49)
0.34
(0.42)
S10
(0.50)
0.16
(0.48)
0.19 0.60
POPDEN 42.55 124.06 32.40 31.34
(0.37)
127.35
(0.40)
54.95
(0.49)
162.34 88.69
PCINC
(7.83)
12488.78
(101.41)
15023.99
(21.72)
13484.30
(19.68)
12124.22
(185.50)
12865.56
(27.45)
12526.29
(213.70)
14682.29
(33.36)
13738.39
NFI
(574.06)
3420.51
(2257.33)
5030.91
(821.17)
8314.27
(921.91)
19903.29
(1924.06)
7291.47
(882.55)
14332.40
(3112.98)
3917.70
(1656.63)
21477.37
N
(2292.52)
216
(5498.03)
151
(10553.27)
82
(12124.76)
131
(1804.37)
119
(7647.91)
103
(3648.70)
105
(11809.07)
41
“Variables are defined in Table 3.4.
bStandard deviations are in parentheses.
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